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COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY 
SUBCOMMITTEE ON RESEARCH AND TECHNOLOGY 


HEARING CHARTER 


Keeping America FIRST: Federal Investments in Research, Science, and Technology 
at NSF, NIST, OSTP and interagency STEM Programs 


Wednesday, November 13, 2013 
10:00 a.m. - 12:00 p.m. 

2318 Rayburn House Office Building 


Purpose 

On November 13th, the Research and Technology Subcommittee will hold a hearing to 
examine the fundamental science and research activities at the National Science Foundation 
(NSF), National Institutes for Standards and Technology (NIST), and the Office of Science and 
Technology Policy (OSTP). The coordination of Science, Technology, Engineering and 
Mathematics (STEM) education programs across several federal agencies will also be examined 
during this hearing. Witnesses have been asked to testify on their perspectives about a discussion 
draft of legislation entitled the Frontiers in Innovative Research, Science, and Technology (or 
FIRST) Act (see attached Discussion Draft). 

Witnesses 

Dr. Richard Buckius, Vice President for Research, Purdue University 

Dr. Daniel Sarewitz, Co-Director, Consortium for Science, Policy & Outcomes, Professor of 
Science and Society, Arizona State University 


Dr. Timothy Killeen, President, The Research Foundation for SUNY, Vice Chancellor for 
Research, SUNY System Administration 


Mr. James Brown, Executive Director, STEM Education Coalition 
Overview 

National Science Foundation (NSF) 

The NSF is the primary source of federal funding for non-medical basic research. The 
NSF is the major source of federal funding for many fields of scientific endeavor. Through more 
than 1 1,700 competitive awards per year, NSF supports an average of 326,000 scientists, 
engineers, educators and students at universities, laboratories and field sites all over the U.S. and 
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throughout the world. These grants fund specific research proposals that have been judged the 
most promising by a merit-review system. 

NSF’s research and education activities can be divided into 6 major funding areas: 

Research and Related Activities (RRA) comprises the majority of the Foundation’s 
activities and budget by funding research in biological sciences, computer science, engineering, 
geosciences, mathematics, physical sciences, and the social sciences. Additional research 
activities include funding of international and integrative activities, and the U.S. Artie Research 
Commission. Research awards are awarded from a competitive, merit-review process. 

Education and Human Resources (EHR) supports the preparation of a diverse, globally 
competent STEM workforce and a STEM-literate citizenry through investment in research and 
development on STEM education and learning. 

Major Research Equipment and Facilities Construction (MREFC) is responsible for 
funding the construction of large research facilities, ranging from ground-based telescopes to 
research ships. Funding for the design, operation and management of these major user facilities 
is included in the RRA budget. 

Agency Operations and Award Management (AOAM) funds all internal operations of 

NSF. 


National Science Board (NSB) is responsible for establishing policies for NSF and for 
providing national science policy advice to the President and Congress. 

Office of the Inspector General (OIG) conducts and supervises audits and investigations 
of NSF programs, evaluates allegations of research misconduct, and issues reports to the NSB, 
Foundation, and Congress regarding problems, corrective actions, and.progress towards 
improving the management and conduct of NSF programs. 

Federal STEM Education Programs and Activities 

The Administration’s FY14 budget request, released in April 2013, included a proposal to 
reorganize STEM education programs across the federal government. The proposal would 
decrease the number of federal STEM programs from 236 to 1 10, with 126 programs either 
eliminated or consolidated into existing programs and grow the number of agencies with federal 
STEM programs from 13 to 14, to include the Smithsonian Institution. The proposal identified 
the U.S. Department of Education as the lead for K-12 instruction and the National Science 
Foundation (NSF) as the lead on undergraduate and graduate STEM education. The Smithsonian 
Institution would lead the Administration’s work on informal education activities, activities that 
take place outside the classroom. The Committee held a hearing in June 2013 to review the 
Administration’s proposal.' 


' httD://science.house.eov/hearing/full-committee-hearing-steni-education-adniinistration%E2%80%99s-proposed- 
re-organlzation 
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The 2010 COMPETES Act (P.L. 1 1 1-358) included a number of requirements for the 
review and coordination of federal STEM programs. The Act required the National Science and 
Technology Council, an interagency group led by the White House Office of Science and 
Technology Policy, to form a Committee on STEM (CoSTEM) to develop and implement a 5- 
year strategic plan. CoSTEM released an inventory of federal STEM programs in December 
201 1 and the final Strategic Plan was released in May 2013, over a month after the 
reorganization was proposed. 

Prior to completing the Strategic Plan, CoSTEM released a progress report in February 
2012. In the progress report CoSTEM found among the hundreds of federally-funded STEM 
activities identified in the report that none had the same objectives, target audiences, products, or 
STEM fields of focus. The report acknowledged that “this conclusion should not be interpreted 
to mean there are no opportunities for improving the alignment, deployment, and efficiency of 
federal STEM education investments.”^ 

Office of Science and Technology Policy (OSTP) 

The National Science and Technology Policy, Organization, and Priorities Act of 1976 
authorized the establishment of the Office Science and Technology Policy (OSTP) to specifically 
advise the President on science and technology policy issues. OSTP also leads interagency 
efforts to development and implement science and technology budgets and to coordinate science 
education efforts. 

The mission of OSTP has several aspects: “first, to provide the President and his senior 
staff with accurate, relevant, and timely scientific and technical advice on all matters of 
consequence; second, to ensure that the policies of the Executive Branch are informed by sound 
science; and third, to ensure that the scientific and technical work of the Executive Branch is 
properly coordinated so as to provide the greatest benefit to society.”^ 

National Institute of Standards and Technology (NIST) 

NIST is a non-regulatory agency within the Department of Commerce. Originally 
founded in 1901 as the National Bureau of Standards, NIST’s mission is to promote U.S. 
innovation and industrial competitiveness by advancing measurement science, standards, and 
technology in ways that enhance economic security and improve our quality of life. By working 
closely alongside industry, NIST has become recognized as a provider of high-quality 
information utilized by the private sector. 

NIST operates two main research laboratories in Gaithersburg, Maryland, and Boulder, 
Colorado, as well as radio stations in Hawaii and Colorado. NIST also maintains partnerships 
with the Hollings Marine Labs in Charleston, South Carolina, the Joint Institute for Laboratory 
Astrophysics (JILA) with the University of Colorado in Boulder, as well as the Center for 


^ Coordifialing Federal Science, Technology, Engineering, and Mathemafics (STEM) Education Investments: 
Progress Report. Committee on STEM Education, National Science and Technology Council, p. 10. 
httD://www.whitehQusc.gov/sites/default'files/microsites/ostD/nstc federal stem education coordination renort.pdf 

^ http://www.whitehouse.gov/administration/eoD/ostD/about 
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Advanced Research in Biotechnology (CARB) and the Joint Quantum Institute with the 
University of Maryland, 

NIST employs approximately 3,000 scientists, engineers, technicians, support, and 
administrative personnel. NIST hosts an additional 2,700 associates and facility users from 
academia, industry, and other government agencies each year. NIST also partners with 1,300 
manufacturing specialists and staff at about 400 Manufacturing Extension Partnership (MEP) 
service locations around the country.'' 

NIST has three main budget accounts; 

Scientific and Technical Research and Services (STRS) 

STRS includes NIST’s Core Laboratory research programs. STRS initiatives also 
include advanced manufacturing, cybersecurity research and standards and education, 
developing measurement tools and standards for cyber physical systems, advancing broadband 
communications, and disaster resilience. 

Construction of Research Facilities (CRF) 

CRF supports construction of new facilities and maintenance and repair of existing NIST 
buildings. 

Industrial Technology Services (ITS) 

In addition to the NIST laboratories, NIST manages several extramural programs 
supporting industry, ITS includes the Manufacturing Extension Partnership (MEP) program. 

The MEP program is a public/private partnership run by Centers in all 50 states and Puerto Rico 
that provides technical assistance for small- and medium-sized manufacturers to modernize their 
operations and adapt to foreign competition. MEP Centers are supported by equal contributions 
from federal funds, state funds, and industry client fees. 

NIST currently operates six laboratory units which conduct research and development for 
measurement science, standards, and technology: the Material Measurement Laboratory (MML); 
the Physical Measurement Laboratory (PLM); the Engineering Laboratory (EL); the Information 
Technology Laboratory (ITL); the Center for Nanoscale Science and Technology (CNST); and 
the Center for Neutron Research (NCNR). 

Technology Transfer 

In fiscal year 2012, the Federal Government funded more than $131 billion in research 
and development (R&D) activities. Colleges and universities conduct the majority of basic 
research in the United States, and cumulatively receive more than half of their total research 
funding from federal agencies. Because of the large amounts expended by the Federal 
Government on basic research by universities, research institutes, and national laboratories. 


^ http://\vww.nist.gov/public affairs/general inrormation.cfin (Updated April 1 1, 2013). 
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efforts to improve the transfer of federally-funded research are of interest to both the Federal 
Government and stakeholders across the nation. 

Recently, there has been bipartisan support to establish a grant program within Federal 
Agencies that currently participate in the Small Business Technology Transfer program to 
support innovative approaches to technology transfer at institutions of higher education, 
nonprofit research institutions, and Federal laboratories^. The purpose of this program is to 
accelerate the commercialization of federally funded research and technology by small business 
concerns, including new businesses. 

Networking Information Technology Research and Development (NITRD) 

Originally authorized in the High-Performance Computing Act of 1991 (P.L. 102-194), 
the NITRD program is the main R&D investment portfolio of 15 federal participating agencies in 
networking, computing, software, cyber security and related information technologies. The 
program totals over $3.7 billion in FY2013 (with the National Science Foundation being the 
principal contributor). Other federal agencies participate in program activities beyond the 1 5 
member agencies. The NITRD program supports a number of research areas, including big data, 
cyber physical systems, cyber security and information assurance, health technology, high 
perfonnance computing and large scale networking. 

The NITRD Subcommittee of the National Science and Technology Council (NSTC) is 
the working body for interagency planning and coordination and includes representatives from 
each of the participating NITRD agencies as well as the Office of Management and Budget 
(0MB). The National Coordination Office (NCO) provides staff support for the NITRD 
Subcommittee and the program’s advisory committee and serves as the public interface for the 
program. 


^ httD://science.house.gov/hearing/subcominittee-researcli-and-technoloev-improving-technologv-transfer- 
universities-research 
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Chairman BucsHON. The Subcommittee on Research and Tech- 
nology will come to order. 

Good morning, everyone. Welcome to today’s hearing titled 
“Keeping America First: Federal Investments in Research, Science 
and Technology at NSF, NIST, OSTP and Interagency STEM Pro- 
grams.” In front of you are packets containing the written testi- 
mony, biographies, and Truth in Testimony disclosures for today’s 
witnesses. I will now recognize myself for five minutes for an open- 
ing statement. 

I am pleased to call to order this morning’s hearing to examine 
the fundamental science and research activities at NSF, the Na- 
tional Institutes for Standards and Technology, known as NIST, 
and the Office of Science and Technology Policy, OSTP. We have 
circulated a discussion draft, and I want to emphasize, it is a dis- 
cussion draft, of legislation that would reauthorize basic science re- 
search and education programs at NSF, NIST and OSTP, and 
strengthen coordination of science, technology, engineering and 
mathematics — STEM — education programs across the Federal Gov- 
ernment. 

I am pleased the majority and minority staff had an opportunity 
to review the discussion draft carefully and identify areas of agree- 
ment. We have asked NSF, NIST and OSTP as well as other stake- 
holders in the university and business communities for their com- 
ments about the discussion draft. We look forward to a thoughtful 
and productive dialogue. 

Scientific research is essential fuel for America’s engine of inno- 
vation. Research-driven innovation is critical for American busi- 
nesses to remain competitive and world-class in a global market- 
place. Additionally, educating our children in the STEM fields is 
crucial to their futures and to the future of our Nation. 

NSF spends nearly $7 billion of taxpayers’ money every year. 
Congress has a responsibility to work with leaders at the NSF and 
the National Science Board to ensure that these taxpayer dollars 
focus on high-priority research. 

The FIRST Act discussion draft affirms our commitment to high- 
integrity science and transparency of research results. The pro- 
posed legislation improves transparency of taxpayer-funded re- 
search by making more information available to the public about 
awarded grants and how they promote the national interest. Fur- 
thermore, it is consistent with steps the NSF is already considering 
to improve accountability, which have been approved by the Na- 
tional Science Board. 

As it relates to STEM education, if leading the world in the high- 
tech sector and achieving the innovations of tomorrow are an im- 
perative goal of the United States, American students and Amer- 
ica’s education system must excel in the STEM fields. 

Unfortunately, America lags behind many other nations when it 
comes to STEM education. American students rank 23rd in science 
and 31st in math. We must improve these numbers substantially 
if we expect to remain a world leader. We must engage our Na- 
tion’s youth to study science and engineering so they will want to 
pursue these careers. Private and nonprofit stakeholders are also 
working to engage students in STEM subjects. Understanding and 
leveraging these resources is an important aspect of strengthening 
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Federal support for STEM education. The FIRST Act discussion 
draft improves coordination for Federal STEM programs and recog- 
nizes the importance of industry investment in outcome-oriented 
STEM education efforts. 

Another key part of this discussion draft is the “Technology and 
Research Accelerating National Security and Future Economic Re- 
siliency Act” — I did get that out — or TRANSFER Act, of which I am 
a cosponsor, and which has been endorsed by a long list of business 
and nonprofit organizations. The research and development con- 
ducted at our nation’s universities, research institutes and national 
laboratories have served as the basis for many technology break- 
throughs that have driven American innovation and our economic 
growth. In order to bolster American economic competitiveness, the 
TRANSFER Act will improve technology transfer and accelerate 
commercialization of federally funded research and development at 
our Nation’s research universities and laboratories, in part, by en- 
couraging stronger R&D partnerships among universities, national 
laboratories and businesses. 

Basic research funded through our Nation’s science agencies has 
provided the basis for many of the technology breakthroughs that 
have kept America and our universities at the scientific forefront. 
They have also helped create new industries, innovations and jobs 
that have boosted our economy and strengthened our economic 
competitiveness. 

As our country continues to face a fiscal crisis, part of our chal- 
lenge is how to achieve the most benefit from our limited resources 
both now and in the years ahead. We recognize that returns on 
these long-term investments, including expanding STEM education, 
may take many years to be realized fully. 

As we all anxiously await the results of the work done by our col- 
leagues who are taking part in the budget conference negotiations, 
we also recognize that in a time of tight budgets in Washington, 
it is even more important to preserve as much stability in Federal 
funding as possible. 

I want to reiterate what we are reviewing is a discussion draft, 
not final legislation, and on both sides of the aisle, the staff and 
the Members are working together to come up with a final piece 
of legislation that will benefit our country. 

I look forward to hearing from our distinguished witnesses and 
having a productive discussion. 

[The prepared statement of Mr. Bucshon follows:] 

Prepared Statement of Subcommittee on Research and Technology 
Chairman Larry Bucshon 

I am pleased to call to order this morning’s hearing to examine the fundamental 
science and research activities at the National Science Foundation, known as the 
NSF, National Institutes for Standards and Technology, known as NIST, and the 
Office of Science and Technology Policy, OSTP. 

We have circulated a discussion draft of legislation that would reauthorize basic 
research and education programs at NSF, NIST, and OSTP, and strengthen coordi- 
nation of Science, Technology, Engineering, and Mathematics (STEM) education 
programs across the federal government. 

I am pleased the majority and minority staff had an opportunity to review the 
discussion draft carefully and identify areas of agreement. We have asked NSF, 
NIST, and OSTP, as well as other stakeholders in the university and business com- 
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munities for their comments about the discussion draft. We look forward to a 
thoughtful and productive dialogue. 

Scientific research is essential fuel for America’s engine of innovation. Research- 
driven innovation is critical for American businesses to remain competitive and 
world-class in a global marketplace. Additionally, educating our children in the 
STEM fields is crucial to their futures and our nation’s. 

NSF spends nearly $7 billion of taxpayers’ money every year. Congress has a re- 
sponsibility to work with leaders at the NSF and the National Science Board to en- 
sure that these teixpayer dollars focus on high priority research. 

The FIRST Act discussion draft affirms our commitment to high-integrity science 
and transparency of research results. The proposed legislation improves trans- 
parency of tcixpayer-funded research by making more information available to the 
public about awarded grants and how they promote the national interest. Further- 
more, it is consistent with steps the NSF is already considering to improve account- 
ability, which have been approved by the National Science Board. 

As it relates to STEM education, if leading the world in the high-tech sector and 
achieving the innovations of tomorrow are an imperative goal of the US, American 
students and America’s education system must excel in the STEM fields. 

Unfortunately, America lags behind many other nations when it comes to STEM 
education. American students rank 23rd in science and 31st in math. We must im- 
prove these numbers substantially if we expect to remain a world leader. We must 
engage our nation’s youth to study science and engineering so they will want to pur- 
sue these careers. 

Private and nonprofit stakeholders are also working to engage students in STEM 
subjects. Understanding and leveraging those resources is an important aspect of 
strengthening federal support for STEM education. The FIRST Act discussion draft 
improves coordination for federal STEM programs and recognizes the importance of 
industry investment in outcome-oriented STEM education efforts. 

Another key part of this discussion draft is the “Technology and Research Accel- 
erating National Security and Future Economic Resiliency Act,” or TRANSFER Act, 
of which I am a cosponsor, and which has been endorsed by a long list of business 
and non-profit organizations. 

The research and development conducted at our nation’s universities, research in- 
stitutes, and national laboratories have served as the basis for many technology 
breakthroughs that have driven American innovation and our economic growth. 

In order to bolster American economic competitiveness, the TRANSFER Act will 
improve technology transfer and accelerate commercialization of federally funded re- 
search and development at our nation’s research universities and laboratories — in 
part, by encouraging stronger R&D partnerships among universities, national lab- 
oratories, and businesses. 

Basic research funded through our nation’s science agencies has provided the 
basis for many of the technology breakthroughs that have kept America and our 
universities at the scientific forefront. 

They have also helped create new industries, innovations, and jobs that have 
boosted our economy and strengthened our economic competitiveness. 

As our country continues to face a fiscal crisis, part of our challenge is how to 
achieve the most benefit from our limited resources — both now and in the years 
ahead. 

We recognize that returns on these long-term investments, including expanding 
STEM education, may take many years to be realized fully. 

Also, as we all anxiously await the results of the work done by our colleagues who 
are taking part in the budget conference negotiations, we also recognize that in a 
time of tight budgets in Washington, it’s even more important to preserve as much 
stability in federal funding as possible. 

I want to reiterate what we are reviewing is a discussion draft, not final legisla- 
tion. I look forward to hearing from out distinguished witnesses and having a pro- 
ductive discussion. 

Chairman BUCSHON. At this point I now recognize the Ranking 
Member, the gentleman from Illinois, Mr. Lipinski, for an opening 
statement. 

Mr. Lipinski. Thank you. Chairman Bucshon, for holding today’s 
hearing on the discussion draft of the FIRST Act, and I want to 
welcome our witnesses here today. 

We have all seen the headlines about how our competitors are 
pouring resources into research and development. They may not be 
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ahead of us now in total investment, but China and others are al- 
ready far outpacing us in R&D growth. As we all know, these are 
long-term investments, and failing to adequately invest now will 
catch up with us when we see slower job growth from less innova- 
tion. 

In my district last week, Argonne National Lab announced that 
due to sequestration and future budget uncertainty, they would be 
forced to let go 120 of their staff. Although Argonne is funded pri- 
marily by the Department of Energy rather than NSF or NIST, 
this serves as a reminder of what will happen if we continue to let 
science funding stagnate across the Federal Government. If this 
trend continues, the long term effects on our scientific competitive- 
ness will be catastrophic. Agencies and universities won’t be able 
to plan, some of the best and brightest will give up and leave their 
labs, and the younger generation will see what their mentors are 
up against and decide against a career as a researcher altogether. 
A witness before this Committee recently said that if he were a 
young scientist in a foreign country he doesn’t think he would de- 
cide to come to America to study and stay to do research, as he had 
done early in his career, and this is something that we have to be 
concerned about. 

I understand very well that America faces a serious debt threat 
and that we need to make some tough decisions, but almost all of 
these are well outside the purview of this Committee or the scope 
of today’s hearing. The Chairman’s intent is to hold off on including 
authorization levels until we have a budget deal. I hope that we 
can use the time before the budget deadline to more fully discuss 
some of the policy proposals contained in the draft, and I also hope 
this does not mean that we intend to let budget negotiators dictate 
to this committee what the appropriate levels of funding are for 
Federal science agencies. We are an authorizing committee, and as 
an authorizing committee, I always hate to see the appropriators 
be able to call all the shots, and I think it is important for us here 
to have a discussion on authorization levels that reflect a smart 
and balanced approach to making sure we remain strong and com- 
petitive in science, technology and innovation. I look forward to 
working with the Chairman and all of my colleagues to do that. 

Before we hear from the witnesses, let me just comment on a few 
of the priorities I have for this legislation. First, manufacturing 
plays a significant role in our economic and national security. We 
must reinvigorate and expand America’s manufacturing base, and 
we cannot do that with the technologies and processes of yesterday. 
The small and medium-sized industries that comprise a significant 
portion of our manufacturing capacity don’t have the resources or 
capacity to invest in the most far-reaching R&D with potential ap- 
plication to the manufacturing technologies and processes of the fu- 
ture. NIST and NSF play a critical role in funding such research, 
and we should take the opportunity of moving legislation to rein- 
force and expand our efforts to revitalize American manufacturing. 

Next, NSF is responsible for supporting research across all sci- 
entific disciplines, from the physical and life sciences, to engineer- 
ing, to the social, economic and behavioral sciences. I know that 
some of my colleagues question the value of research in the social 
and behavioral sciences, but there is ample evidence that this re- 
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search is just as important as any NSF conducts, and the budget 
for the entire social, behavioral, and economic science directorate 
amounts to just over three percent of all of NSF’s budget. Social 
and behavioral sciences have played a critical role in strengthening 
our response to disasters, improving public health, strengthening 
our legal system, and optimizing the use of Federal resources. I be- 
lieve any reauthorization of NSF should provide sustainable fund- 
ing to all scientific disciplines and not impose any unique restric- 
tions or conditions on any specific type of research. 

I would also like to see inclusion of language to formally estab- 
lish NSF’s I-Corps program. Results from the first couple of years 
of this program support my belief that I-Corps will yield expo- 
nential benefits, helping turn NSF’s research investments into new 
companies and jobs across the country. In fact, it is important that 
we work together across the Federal research portfolio to lower the 
barriers for the commercialization of federally funded research. 
Supporting the creation of public-private partnerships, reducing 
the risk for capital investment, and eliminating obstacles to tech- 
nology transfer will help us get a larger return on our investment 
in science not only in economic terms, but in benefits for all Ameri- 
cans. 

I am going to close with just a couple of thoughts about the draft 
bill. I have concerns with language in the bill that would make 
changes to the way that NSF conducts merit review of research 
proposals. While some of my colleagues may believe that these pro- 
visions merely increase accountability and transparency in the use 
of Federal resources, which certainly we all agree we want to do, 
I fear that the criteria used in the bill are vague and the process 
is unnecessarily burdensome. At best, this language may add a 
good deal of uncertainty as to how research grants would be award- 
ed; at worst I fear it could fundamentally alter how merit review 
is done at an agency that is viewed as a gold standard by the rest 
of the world. As I said, I am certainly not opposed to increasing ac- 
countability and transparency, and I welcome rigorous oversight of 
NSF programs, and we have an obligation to do that, but I believe 
we need to think through these concerns and possible solutions 
more carefully, and I hope we will have the opportunity to do so 
not just today, but in additional hearings on this bill. I think we 
are going to have some questions on that for the witnesses. I look 
forward to hearing from them on this and other issues. I want to 
thank the Chairman, and I yield back the balance of my time. 

[The prepared statement of Mr. Lipinski follows:] 

Prepared Statement of Subcommittee on Research and Technology 
Ranking Minority Member Daniel Lipinski 

Thank you, Chairman Bucshon for holding today’s hearing on the discussion draft 
of the FIRST Act, and welcome to our witnesses. 

We have all seen the headlines about how our competitors are pouring resources 
into R&D. They may not be ahead of us now in total investment, but China and 
others are already far outpacing us in R&D growth. As we all know, these are long- 
term investments, and failing to adequately invest now will catch up with us when 
we see slower job growth. 

In my district last week, Argonne National Laboratory announced that due to se- 
questration and future budget uncertainty they would be forced to let 120 of their 
staff go. Although Argonne is funded primarily by the Department of Energy rather 
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than NSF or NIST, this serves as a reminder of what will happen if we continue 
to let science funding stagnate across the Federal Government. If this trend con- 
tinues, the long term effects on our scientific competitiveness will be catastrophic. 
Agencies and universities won’t be able to plan, some of the best and brightest will 
give up and leave their labs, and the younger generation will see what their men- 
tors are up against and decide against a career as a researcher altogether. A wit- 
ness before this committee recently said that if he were a young scientist today in 
a foreign country he doesn’t think he’d decide to come to America to study and stay 
to do research, as he had done early in his career. 

I understand very well that America faces a serious debt threat and that we need 
to make some tough decisions; but almost all of these are well outside the purview 
of this Committee or the scope of today’s hearing. The Chairman’s intent is to hold 
off on including authorization levels until we have a budget deal. I hope that we 
can use the time before the budget deadline to more fully discuss some of the policy 
proposals contained in the draft, and I also hope this does not mean that we intend 
to let budget negotiators dictate to this committee what the appropriate levels of 
funding are for federal science agencies. Since we are an authorizing committee, we 
should be leading the discussion about authorization levels that reflect a smart and 
balanced approach to making sure we remain strong and competitive in science, 
technology, and innovation. I look forward to working with the Chairman and all 
of my colleagues to that end. 

Before we hear from the witnesses, let me just comment on a few of the priorities 
I have for this legislation. First, manufacturing plays a significant role in our eco- 
nomic and national security. We must reinvigorate and expand America’s manufac- 
turing base, and we cannot do that with the technologies and processes of yesterday. 
The small and medium-sized industries that comprise a significant portion of our 
manufacturing capacity don’t have the resources or capacity to invest in the most 
far-reaching R&D with potential application to the manufacturing technologies and 
processes of the future. NIST and NSF play a critical role in funding such research 
and we should take the opportunity of moving legislation to reinforce and expand 
our efforts to revitalize American manufacturing. 

Next, NSF is responsible for supporting research across all scientific disciplines, 
from the physical and life sciences, to engineering, to the social, economic, and be- 
havioral sciences. I know that some of my colleagues question the value of research 
in the social and behavioral sciences, but there is ample evidence that this research 
is just as important as any NSF conducts, and the budget for the entire social, be- 
havioral, and economic science directorate amounts to just over three percent of all 
of NSF’s budget. Social and behavioral sciences have played a critical role in 
strengthening our response to disasters, improving public health, strengthening our 
legal system, and optimizing the use of federal resources. I believe any reauthoriza- 
tion of NSF should provide sustainable funding to all scientific disciplines and not 
impose any unique restrictions or conditions on any specific type of research. 

I would also like to see inclusion of language to formally establish NSF’s I-Corps 
program. Results from the first couple of years of this program support my belief 
that I-Corps will yield exponential benefits, helping turn NSF’s research invest- 
ments into new companies and jobs across the country. In fact, it is important that 
we work together across the federal research portfolio to lower the barriers for the 
commercialization of federally funded research. Supporting the creation of public- 
private partnerships, reducing the risk for capital investment, and eliminating ob- 
stacles to technology transfer will help us get a larger return on our investment in 
science not only in economic terms, but for the benefit of all Americans. 

I will close with just a couple of thoughts about the draft bill under consideration 
today. I have concerns with language in the bill that would make changes to the 
way that NSF conducts merit review of research proposals. While some of my col- 
leagues may believe that these provisions merely increase accountability and trans- 
parency in the use of federal resources, I fear that the criteria used in the bill are 
vague and that the process is unnecessarily burdensome. At best this language may 
add a good deal of uncertainty as to how research grants would be awarded, at 
worst I fear it could fundamentally alter how merit review is done at an agency that 
is viewed as a gold standard by the rest of the world. I am not opposed to increasing 
accountability and transparency. I welcome rigorous oversight of NSF programs. 
But I believe we need to think through these concerns and possible solutions more 
carefully and I hope we will have the opportunity to do so not just today, but in 
additional hearings on this bill. 

Thank you, Mr. Chairman and with that I yield back the balance of my time. 
Chairman BUCSHON. Thank you. 
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At this time I am going to recognize the Ranking Member of the 
full Committee, Ms. Johnson, for her statement. 

Ms. Johnson. Thank you very much, Mr. Chairman, and let me 
say thank you to our witnesses for being here this morning. 

The Science Committee, perhaps more than any other committee, 
is where we lay the groundwork for long-term economic growth and 
prosperity. It is here where we make the decision to continue or to 
cede the U.S. leadership in science and technology. It is here where 
we make the decision to plant the seeds for the fruits of U.S. 
science to grow into new companies and jobs, improved health, 
strengthened national security, and improved quality of life for all 
Americans. 

The 2005 Rising Above the Gathering Storm report was a call to 
action that brought us all together in this common cause. Democrat 
and Republican, Congress and the Administration. In 2007, Con- 
gress enacted the America COMPETES Act with an overwhelm- 
ingly bipartisan majority. That bill set three of our agencies, NSF, 
NIST and DOE’s Office of Science, on a doubling path and it cre- 
ated the very successful ARPA-E. Unfortunately, as we all know, 
the vision of COMPETES was not fully realized. Across-the-board 
cuts magnified by all of the budget uncertainty over the last few 
years are causing deep and in some cases irreparable harm to our 
leadership in S&T. 

Last week. Republican Senator Lamar Alexander, one of the 
champions of the original COMPETES Act, testified before his col- 
leagues during a hearing on reauthorization of the Competes Act. 
He said there are plenty of things that we do that are less impor- 
tant than this, if we want to keep a high standard of living. Sen- 
ator Alexander went on to urge his colleagues to authorize what 
our goals should be. I can’t agree more. 

This is not the time to be timid. This is the time to send a clear 
message to the appropriators of our priorities as authorizers. 

While all of the feuding about the budget goes on around us, the 
Science Committee is one place where we should be able to agree 
more than we disagree. We did so successfully for many years, even 
during divided government, and it is my hope that we can do so 
again. I have been troubled by occasions over the past year where 
that spirit of bipartisanship has broken down, and where science 
has at times seemed to be under siege. We need to get back to the 
approach to legislating that has served this Committee well for 
many years, and certainly the 21 years that I have been on it. 

Unfortunately, the draft legislation before us today leaves me 
puzzled. For one thing, it appears to cede our responsibility as au- 
thorizers to the appropriations committee by leaving out the fund- 
ing levels that we think are necessary to carry out the provisions 
of the bill. Perhaps more concerning are the policy directions in 
this bill. There are some provisions on which we can agree. How- 
ever, it troubles me that this draft seems to be dominated in both 
tone and volume by everything that some of my colleagues believe 
that NSF and scientists are doing wrong, and contains very little 
in the way of a vision for the future. I am also confused why the 
draft strikes two sections of existing law establishing broadening 
participation as an important part of NSF’s mission when the 
changing demographics of this country should make efforts to 
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broaden participation in STEM. That is really a no-brainer. I worry 
that this discussion draft reflects a lack of imagination that will 
not help this Nation meet the competitive challenge we face. 

A few weeks ago I circulated a comprehensive COMPETES reau- 
thorization draft bill that I hope captures the COMPETES prin- 
ciples laid out earlier this year by the scientific community. I am 
in the process of gathering feedback and more ideas from stake- 
holders and Democratic Members, and I welcome the witnesses’ 
thoughts on my discussion draft. As we move forward, I would be 
very happy to work with the Chairman and with all of my col- 
leagues on both sides of the aisle as I have always done to craft 
a bipartisan bill that truly sets a vision for continued U.S. leader- 
ship in science and technology. 

Thank you again, Mr. Chairman, and thanks to all the witnesses 
for being here. I yield back. 

[The prepared statement of Ms. Johnson follows:] 

Prepared Statement of Full Committee Ranking Member 
Eddie Bernice Johnson 

Thank you, Mr. Chairman and thank you to our witnesses for being here this 
morning. 

The Science Committee, perhaps more than any other Committee, is where we lay 
the groundwork for long-term economic growth and prosperity. It is here where we 
make the decision to continue, or to cede U.S. leadership in science and technology. 
It is here where we make the decision to plant the seeds for the fruits of U.S. 
science to grow into new companies and jobs, improved health, strengthened na- 
tional security, and improved quality of life for all Americans. 

The 2005 Rising Above the Gathering Storm report was a call to action that 
brought us all together in this common cause. Democrat and Republican, Congress 
and the Administration. In 2007 Congress enacted the America Competes Act with 
an overwhelmingly bipartisan majority. That bill set three of our agencies, NSF, 
NIST, and DOE’s Office of Science, on a doubling path and it created the very suc- 
cessful ARPA-E. Unfortunately, as we all know, the vision of Competes was not fully 
realized. Across the board cuts magnified by all of the budget uncertainty over the 
last few years are causing deep and in some cases irreparable harm to our leader- 
ship in S&T. 

Last week. Republican Senator Lamar Alexander, one of the champions of the 
original Competes Act, testified before his colleagues during a hearing on reauthor- 
ization of the Competes Act. He said “there are plenty of things that we do that 
are less important than this, if we want to keep a high standard of living.” Senator 
Alexander went on to urge his colleagues “to authorize what our goals should be.” 
I couldn’t agree more. This is not the time to be timid. This is the time to send a 
clear message to the appropriators of our priorities as authorizers. 

While all of the feuding about the budget goes on around us, the Science Com- 
mittee is one place where we should be able to agree more than we disagree. We 
did so successfully for many years, even during divided government, and it is my 
hope that we can do so again. I have been troubled by occasions over the past year 
where that spirit of bipartisanship has broken down, and where science has at times 
seemed to be under siege. We need to get back to the approach to legislating that 
has served this Committee well for many years. 

Unfortunately, the draft legislation before us today leaves me puzzled. For one 
thing, it appears to cede our responsibility as authorizers to the appropriations com- 
mittee by leaving out the funding levels that we think are necessary to carry out 
the provisions of the bill. Perhaps more concerning are the policy directions in this 
bill. There are some provisions on which we can agree. However, it troubles me that 
this draft seems to be dominated in both tone and volume by ever 3 dhing that some 
of my colleagues believe NSF and scientists are doing wrong, and contains very lit- 
tle in the way of a vision for the future. I am also confused why the draft strikes 
two sections of existing law establishing broadening participation as an important 
part of NSF’s mission when the changing demographics of this country should make 
efforts to broaden participation in STEM a no-brainer. I worry that this discussion 
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draft reflects a lack of imagination that will not help this nation meet the competi- 
tive challenge we face. 

A few weeks ago I circulated a comprehensive Competes Reauthorization draft bill 
that I hope captures the Competes principles laid out earlier this year by the sci- 
entific community. I am in the process of gathering feedback and more ideas from 
stakeholders and Democratic Members and I welcome the witnesses’ thoughts on my 
discussion draft. As we move forward, I would be very happy to work with the 
Chairman and with all of my colleagues on both sides of the aisle to craft a bipar- 
tisan bill that truly sets a vision for continued U.S. leadership in science and tech- 
nology. 

Thank you again to the witnesses for being here this morning and I look forward 
to your testimony. 

Chairman BUCSHON. Thank you, Ms. Johnson, and thank you for 
your comments, and I will remind everyone again, it is a discussion 
draft, and obviously we want to work with everyone on amend- 
ments and changes that will make it a true bipartisan approach. 

If there are Members who wish to submit additional opening 
statements, your statements will be added to the record at this 
point. 

At this time I am going to introduce our witnesses. 

Our first witness today is Professor Richard Buckius of Purdue 
University. Dr. Buckius is currently the Vice President for Re- 
search and Professor of Mechanical Engineering. Previously, he 
was a faculty member at the University of Illinois at Urbana- 
Champaign, my alma mater, and Dr. Buckius also served as the 
National Science Foundation’s Assistant Director for Engineering. 
Dr. Buckius received his bachelor’s and master’s degrees and Ph.I). 
in mechanical engineering at the University of California at Berke- 
ley. 

Our second witness is Professor Daniel Sarewitz of Arizona State 
University. He currently is a Professor of Science and Society, and 
the Co-Director and Co-Founder of the Consortium for Science, Pol- 
icy and Outcomes at Arizona State University. Dr. Sarewitz is the 
editor of the magazine Issues in Science and Technology, and is 
also a regular columnist for the journal Nature. He received his 
Ph.D. in geological sciences from Cornell. 

Our third witness is Professor Tim Killeen. In June 2012, Dr. 
Killeen was appointed President of the Research Foundation for 
the state of New York, and State University of New York Vice 
Chancellor for Research. Dr. Killeen previously served as the Na- 
tional Science Foundation’s Assistant Director for Geosciences. He 
also served as the Director of the National Center for Atmospheric 
Research. Dr. Killeen completed his undergraduate and graduate 
education at the University College-London, earning his Ph.D. in 
atomic and molecular physics. 

And our final witness today is Mr. James Brown. Mr. Brown is 
the Executive Director of the STEM Education Coalition, an alli- 
ance of more than 500 businesses, professional and education orga- 
nizations that works to raise awareness about the critical role of 
STEM education. Prior to joining the coalition, he was Assistant 
Director for Advocacy at the American Chemical Society. Mr. 
Brown received his B.S. from the University of New Mexico and an 
M.S. from Penn State, both in nuclear engineering. He also holds 
an MBA from George Washington University. 

I would like to thank all of our witnesses for being here this 
morning, and as our witnesses should know, spoken testimony is 
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limited to five minutes, after which the Members of the Committee 
will have five minutes each to ask questions. 

I now recognize Dr. Buckius for five minutes to present his testi- 
mony. Thank you. 

TESTIMONY OF DR. RICHARD BUCKIUS, VICE PRESIDENT FOR 
RESEARCH, PURDUE UNIVERSITY 

Dr. Buckius. Thank you, Chairman Bucshon, Ranking Member 
Lipinski and the honorable Members of the Committee. I am here 
to discuss the discussion draft of FIRST. Thank you for the intro- 
duction. You saved me some time. I don’t have to go through my 
background. 

I just want to add, though, that I was 30 years at UIUC, Illinois, 
and served as a Department Head, and Associate Vice Chancellor 
for Research. During that time, I was fortunate enough to serve at 
NSF in almost all the capacities. I was a Division Program Director 
initially, then later came back and served as a Division Director, 
and then as the AD, the Assistant Director for Engineering. Now 
at Purdue, we overlook almost all of the research activities that go 
on at Purdue University. 

Two comments that might be important. The service that I pro- 
vided to NSF was granted on an Intergovernmental Personnel Act 
leave from Illinois, which is the subject of some of the discussion 
in this particular discussion draft, and at NSF, in engineering, en- 
gineering at NSF oversees the SBIR/STTR program, and so that 
might be important. 

I would really only want to share a few comments, and then I 
am looking forward to questions. First thing was regarding fiscal 
reality and basic research. As noted in the original Act in 1950, 
fundamental basic research continues to provide tremendous im- 
pact, and we need to make sure that that occurs in the future. 
Some outcomes of basic research can be anticipated, some might be 
obvious to others, yet many of the discoveries and innovations are 
entirely unexpected. NSF takes a very long view for supporting ef- 
forts that expand knowledge, enhance understanding and provide 
an engine for new technologies. As important. Federal research 
supports and enables the education and training of the next gen- 
eration of innovators. 

It is clear that we are in a period of great financial stress in 
many areas of the Federal Government, and it is stressing all of 
us in our homes around the Nation. The projections of the national 
future debt paint a picture of an extremely heavy burden on future 
generations. With this Act, the opportunity exists to meet a great 
challenge that can both fund future discoveries and innovations 
and prepare our young people to participate in the innovation fu- 
ture. Placing discretionary research spending in opposition to man- 
datory spending could jeopardize the future discoveries that will 
yield tomorrow’s innovations. It could also jeopardize the undis- 
covered talent in our youth who will make those future research 
generations. It is my hope that we can finance future innovative re- 
search and thereby cultivating this future generation of innovators 
together with balancing and handling our looming fiscal debt. 

On the STEM priority, Purdue strongly urges Congress to pro- 
vide a reliable, sustained funding for STEM research and education 
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in the context of a responsible budget. We applaud the current 
draft’s language to consider the coordination in Federal STEM 
funding yet ensuring each agency’s approach. A coordinated multi- 
disciplinary approach is that which is taken at Purdue. We believe 
in our STEM students, and all of our students need a broad-based 
education to make a difference in the world. A diverse, inter- 
disciplinary approach can only work if we remove barriers. We 
don’t duplicate activities but rather collaborate across disciplines to 
enhance the total impact. This is very similar to the current ap- 
proach in this country as well as NSF in support of STEM research 
and education. 

And finally, comments on transparency and impact. We fully 
support the open public access for results of federally funded re- 
search. It is central to the mission of higher education. For dec- 
ades, Purdue together with others in higher education community 
have promoted open access. The publication delay of open public 
access is a key point, and various sound arguments have been pro- 
vided, yet I tMnk it is important to proceed with the implementa- 
tion of this as soon as possible and with a shorter publication delay 
time. We applaud the open access directive and are eager to see it 
succeed. 

Finally, comments on NSF, and you have heard this from our 
Chair and Ranking Chair. The National Science Foundation relies 
on thousands of experts every day in their expert fields to provide 
knowledgeable evaluations of the proposals. Reviewers deliver 
these detailed evaluations confidentially and without compensation. 
This is a valuable service to the Nation, and it needs to be pre- 
served. Consistent with the wording in Section 104 of this discus- 
sion draft related to the awarding of the proposals, an affirmation 
of award quality by the Foundation in general should be possible 
with a slight increase in administrative load. Yet the prior publica- 
tion of awards and associated information will severely compromise 
the process and add tremendous burden, administrative burden, to 
the process. 

In summary, I would like you to consider the intellectual dis- 
covery debt incurred by foregoing investments in basic research to- 
gether with the looming financial debt. Hopefully we can enable a 
coordinated and distributed approach currently proposed for STEM 
education research, and finally, ensure open public access to feder- 
ally funded research findings while protecting the confidential 
merit review process. 

Thank you very much for letting me provide you some insight, 
and for your leadership on this Act. 

[The prepared statement of Dr. Buckius follows:] 
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Richard Buckius 

REMARKS BEFORE THE COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY SUBCOMMITTEE ON RESEARCH AND 
TECHNOLOGY OF THE U.S. HOUSE OF REPRESENTATIVES 
13 November 2013 


Thank you, Chairman Bucshon, Ranking Member Lipinski, and the honorable members of this 
subcommittee, for this opportunity to discuss the proposed legislation provisionally referred to as 
"Frontiers in Innovative Research, Science, and Technology Act." 

I am Richard Buckius, Vice President for Research and Professor of Mechanical Engineering at Purdue 
University. I have been involved in various aspects of fundamental scientific research for my entire 
career. It is a privilege for me to share with the committee some of the “lessons learned" along the way, 
and I look forward to answering your questions. After receiving my PhD from the University of 
California, Berkeley, I took a position at the University of Illinois at Urbana-Champaign (UIUC). My 30- 
plus year tenure at UIUC provided me with many opportunities to advance, naturally beginning as an 
Assistant Professor then moving to serve as Department Head of Mechanical and Industrial Engineering, 
and then as Associate Vice Chancellor for Research. During those years, with time on an 
Intergovernmental Personal Act (IPA) leave granted from UIUC, the National Science Foundation offered 
me several occasions to serve the Nation's research enterprise. First, in 1988, 1 served as the Program 
Director for the Thermal Systems and Engineering Program. Later, in 2004, after returning to UIUC for 
several years, the National Science Foundation offered me the chance to serve as Division Director for 
Chemical and Transport Systems, and, between 2006 and 2008, 1 served as assistant director of the NSF 
Directorate of Engineering. 

In 2008, 1 joined Purdue University as the Vice President for Research and as a Professor in Mechanical 
Engineering. Purdue is a public land grant university educating over 75,000 undergraduate and graduate 
students each year throughout the state. Faculty conduct $240 million in federally funded research 
projects annually, which is a significant contribution to the University's overall research portfolio 
totaling more than $640 million annually in sponsored program research expenditures. The Office of the 
Vice President for Research assists faculty and staff in their research efforts, and leads the University's 
research administration and oversight efforts. We also assist faculty with research development, such 
as proposal preparation, identifying funding opportunities, and building private sector partnerships. 
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Richard Buckius 

REMARKS BEFORE THE COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY SUBCOMMITTEE ON RESEARCH AND 
TECHNOLOGY OF THE U.S. HOUSE OF REPRESENTATIVES 
13 November 2013 

Fiscal Reality and Basic Research 

As a representative of a public research institution, we join with our colleagues at many institutions of 
higher learning to appeal to the Congress to help close the Nation's innovation deficit and promote 
economic growth for the sake of future generations. Economists estimate that technological innovation, 
much of which is a result of federally-funded scientific research, has been responsible for more than 50 
percent of the US economic growth in recent decades. Federal research also allows us to educate and 
train the next generation of innovators. 

It is clear that we are in a period of great financial stress in many areas of the federal budget, and this 
stress is felt in our states, and within people's homes. The projections of the Nation's future debt paint 
a picture of an extremely heavy burden on future generations. With this proposed Act, the opportunity 
exists to meet a great challenge that can both fund future discoveries and innovations and prepare our 
young people to participate in the innovation future. I suggest that it would be most effective to 
promote both the well-being of our Nation's human resources along with our ability to compete in a 
global environment of innovation. Placing discretionary research spending in opposition to mandatory 
spending could jeopardize future discoveries that yield tomorrow's innovations, and undiscovered talent 
in our youth today who will make those future research discoveries. With the financial debt and limited 
resources, it is our hope that financing future innovative research, science, and technology and the need 
to cultivate future generations to pursue STEM fields, are carefully considered together with the 
looming fiscal debt. 

Science often advances by enhancing previous findings apd'ls the foundation for applied research. In 
many ways, transformative discoveries cannot happen without building off of those previous outcomes. 
NSF takes the long view by supporting efforts that expand knowledge and enhance understanding, 
which in turn provides the engine for new technologies. 

As important, federal research enables the education and training of the next generation of innovators. 
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Richard Bdckius 

REMARKS BEFORE THE COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY SUBCOMMITTEE ON RESEARCH AND 
TECHNOLOGY OF THE U.S. HOUSE OF REPRESENTATIVES 
13 November 2013 

STEM Priority, an example of diverse, interdisciplinary research 

Purdue University strongly urges Congress to provide reliable, sustained funding for STEM research and 
education in the context of a responsible budget. We applaud the discussion draft's language to 
consider coordination of federal STEM funding, yet ensuring the agency's dependent approach. 

Purdue is among the institutions graduating the most engineers in the nation. In our effort to address 
the Nation's competitive need for graduates with STEM degrees, Purdue is in the process of increasing 
the College of Engineering faculty by 30 percent in the next 5 years. Purdue has also committed to grow 
the Department of Computer Science by 25 percent, and to transform our College of Technology with a 
more experiential and project-based curriculum. At the same time, Purdue recognizes the central role 
the liberal arts play in building a well-rounded curriculum at an institution as strong as Purdue in 
science, technology, engineering, and math. 

Purdue has earned the reputation as a national and global leader in discovery and innovation with 
preeminent scholars in science, engineering, agriculture, business, technology, as well as in the health 
and human sciences, education, humanities, social sciences, pharmacy, veterinary medicine, and the 
arts. We believe our STEM students and all students need a broad-based education to make a 
difference in the world. Purdue's Discovery Park, our interdisciplinary hub, assists in promoting 
disciplinary strengths and coordinating interdisciplinary activities. The diverse, interdisciplinary 
approach can only work without barriers. We don't duplicate efforts, but rather collaborate across 
disciplines to enhance the total impact. This is very similar to the current federal agency and NSF 
approach. Enhancements to breaking down “silos" between research areas are encouraged and 
welcomed. 

Transparency and Impact 

We fully support the public access to the results of federally-funded research which is central to the 
mission of higher education. For nearly a decade, Purdue University, together with others in the higher 
education community, have promoted open access policies for federally- and state-funded research 
output to better manage the intellectual assets of higtlar'education in support of teaching and learning 
(see Purdue e-Pubs for articles httD://docs.lib.DU rdue.edu/ and Purdue University Research Repository 
(PURR) for data sets https://purr.purdue.edu/ ). The publication delay time for public access is a key 
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Richard Buckius 

REMARKS BEFORE THE COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY SUBCOMMITTEE ON RESEARCH AND 
TECHNOLOGY OF THE U.S. HOUSE OF REPRESENTATIVES 
13 November 2013 

point and various sound arguments have been provided, yet it is important to proceed with the 
implementation and a shorter delay. We applaud the open public access directive and are eager to see 
it succeed. 

As appropriate and depending upon the research, moving discoveries from the bench to the 
marketplace is a high priority. At Purdue, 47 Purdue University faculty, students, and staff made 
discoveries that were patented last year. The Purdue Research Foundation reported 356 invention 
disclosures, 446 patent applications worldwide, 95 patents issued worldwide, and the creation of five 
startups from Purdue-licensed technologies. In the most recent four-year period. Intellectual Property 
disclosures at the University have increased by 21.4 percent, and patent filings have increased 14.6 
percent compared to the previous four-year period. This year, at the urging of many of Purdue's own 
engineering and science faculty, the University made changes to its Intellectual Property practices to 
streamline the process of moving inventions and innovations from the lab to the market. 

The National Science Foundation relies on thousands of experts from every field to provide 
knowledgeable evaluations on proposals. Reviewers deliver this detailed level of evaluation 
confidentially and without compensation. This is a valuable service provided to the Nation and it needs 
to be preserved. Consistent with the wording in section 104 (b) (i.e., affirmation that the award is in the 
national interest, worthy of Federal funding, and achieves one or more of the stated goals - increased 
economic competiveness, advances the health and welfare of the American public, develops a STEM 
workforce and increased public scientific literacy , increases academic/industry partnerships, promotes 
the progress of US science, and supports national defense), an affirmation by the foundation should be 
possible with a slight increase in administrative load. Yet the prior publication of awards and associated 
information will severely compromise the process and add tremendous administrative burden. 

In closing, I wish to express my sincerest thanks to the Committee for the opportunity to participate 
today and for your leadership, commitment, and partnership on this important topic of maintaining 
American innovation and competitiveness through fundamental/basic scientific research. 
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Chairman BUCSHON. Thank you, Dr. Buckius, for that testimony. 

I now recognize Dr. Sarewitz for five minutes to present his testi- 
mony. 

TESTIMONY OF DANIEL SAREWITZ DR. DANIEL SAREWITZ, 
CO-DIRECTOR, CONSORTIUM FOR SCIENCE, 

POLICY & OUTCOMES, PROFESSOR OF SCIENCE AND SOCIETY, 
ARIZONA STATE UNIVERSITY 

Dr. Sarewitz. Thank you, Mr. Chairman, Members of the Com- 
mittee. 

I want to begin by bringing to your attention the cover story of 
the October 19th issue of The Economist, which was titled “How 
Science Goes Wrong.” The article investigates the question, can the 
scientific community by itself assure the quality of its research re- 
sults, and we have all been taught to believe that it can through 
peer review, the scientific method and a culture of skeptical in- 
quiry, and of course, these accountability mechanisms are crucial 
to the integrity and value of science, but the article — as the article 
details, they are not always enough. So The Economist provides a 
timely reminder of one reason why today’s hearing is important 
and appropriate, and I will limit my comments right now to the 
issues raised in Title I of the discussion draft of the FIRST Act, 
which represents a positive step in considering how do we improve 
the performance of the publicly funded science enterprise, and I am 
pleased to be testifying as a part of this effort. 

It is apparent that we all agree that NSF is a remarkably effec- 
tive Federal agency, institutionally quite innovative and with a 
complex, increasingly complex and important mission. In this con- 
text, Title I makes clear the Committee’s desire to ensure that NSF 
is accountable for spending research dollars effectively, that re- 
search results are valid and that alternative research funding mod- 
els are explored. These goals are laudable, yet as detailed in the 
discussion draft, are somewhat scattershot. The draft could benefit 
from a more strategic focus and greater clarity about how and 
where to intervene to incentivize better performance. For example, 
talking also about Section 104 that Dr. Buckius mentioned, I would 
say that it doesn’t seem like it would create the new level of ac- 
countability at NSF that the Committee seeks. I don’t see this 
interfering with peer review as articulated but the list of eight cri- 
teria that would be used to determine if a grant is worthy of sup- 
port seems so general that it could actually act against the Com- 
mittee’s aims by adding a meaningless rubber stamp to the grant 
approval process. 

The key strategic goal here has to be to maintain and improve 
the integrity, capacity and productivity of NSF despite the fact that 
Federal support for science is not likely to increase significantly 
over the next several years or more and despite the fact that com- 
petition for limited resources is likely to grow ever more fierce. 

The Committee could work with NSF and other R&D funders to 
explore a range of approaches to improving accountability, public 
value and sustainability of the enterprise. Let me mention just five 
possibilities that I think are not typically considered. 

NSF could ensure that peer review panels give full consideration 
as required in NSF’s proposal guidelines to both of NSF’s review 
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criteria, intellectual merit and broader impacts. This approach to 
accountability recognizes that excellence arises both from the qual- 
ity of the science and its potential to contribute to larger pro- 
grammatic goals, and I say this fully aware of the question of pa- 
tience and unpredictability that Dr. Buckius mentioned. In this re- 
gard, NSF would need to expand its definition of peer expertise to 
allow for competent assessment of broader impact. 

NSF could implement a process to identify and reduce hype in 
proposals. The super-competitive environment for getting Federal 
grants encourages hyping the potential for projects to yield results 
that are important, groundbreaking, transformational and so on. 
Hype serves to inflate expectations about what a project might ac- 
complish and may contribute to bias as well by committing re- 
searchers to look for positive results even when the evidence is 
weak or absent as detailed again in this Economist article that I 
mentioned. Hype assessment should be done by evaluating the 
plausibility of specific claims and promises of scientific advance and 
broader impacts that are made in proposals, and overhyped re- 
search could be denied funding. 

NSF could competitively fund red team projects aimed at repli- 
cating research results from high-priority or high-profile lines of re- 
search. NSF could similarly fund groups that would assess the sci- 
entific robustness of computer models used in a variety of fields 
with potential application for policymaking. NSF could give pref- 
erence to researchers whose previous work has been replicated by 
independent research groups, to researchers whose academic units 
assess quality rather than quantity of research as the main criteria 
for tenure promotion, and to researchers who demonstrate that 
their projects have been developed collaboratively with potential 
knowledge users or that results from previous projects have been 
taken up by organizations outside of the academic setting. 

NSF could broaden the range of its programs to require partner- 
ships between universities and industrial firms, nonprofit organiza- 
tions, museums, state and local governments and so on as they do 
in a number of programs. The goal of such partnerships would be 
in part cost sharing but equally important would be creating mean- 
in^ul linkages between knowledge creation and knowledge use. 

While these suggestions are made tentatively, I want to empha- 
size that cumulatively, a portfolio of appropriate policies strategi- 
cally conceived, carefully tested, and implemented with adequate 
staffing might have the effect of helping to catalyze a shift in the 
incentive structure and culture of university science in ways that 
could better allow the Federal Government to ensure sustainable, 
long-term support and improved accountability and value for our 
public investment. 

The discussion draft of the FIRST Act in today’s hearing offers 
valuable opportunity for consideration of such options. I am pleased 
to discuss these ideas and other points raised in my written testi- 
mony, and thank you for your time and attention. 

[The prepared statement of Dr. Sarewitz follows:] 
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Mr. Chairman, Members of the Committee, thank you for inviting me to testify today. My 
name is Daniel Sarewitz, and I am co-founder and co-director of the Consortium for Science, 
Policy and Outcomes at Arizona State University, as well as Professor of Science and Society at 
ASU. My formal academic training is in geosciences, but for almost 25 years I have worked in 
science and technology policy, first as a AAAS Congressional Science Fellow and then a staffer 
on this Committee, working for Chairman George E. Brown, Jr., and more recently as an 
academic, for the past nine years at ASU. I'm always very pleased to return to the place that 
launched me on a new and incredibly interesting and exciting career and intellectual journey, 
and honored that you have asked for my input to the Committee’s deliberations on how the 
Nation can make the best possible investments in science and technology. 

In the context of this hearing I also want to make clear that I have been extraordinarily 
privileged during my career in having received generous research funding from the National 
Science Foundation, mostly from the Directorate for Social, Behavioral, and Economic Sciences, 
but as well from the Geosciences and Engineering directorates. I have also served as a peer 
reviewer of many NSF proposals, and as a review panel member for a number of NSF programs. 
So my perspective reflects not only my research on science policy, but also my direct 
involvement in many aspects of the enterprise, from the Hill to the university. 

Introduction: A Problem Long in the Making 

The cover story of the October 19*'’ issue of The Economist is entitled "How Science Goes 
Wrong." The article takes the lid off a problem that has been simmering for decades. The basic 
question is whether the scientific community itself can assure the quality of the research results 
that it produces. We have all been taught to believe that accountability in science is indeed an 
internal matter— that peer review, competition, the scientific method, an insistence that results 
be reproducible and replicable, and an overall culture of skeptical inquiry and devotion to 
objectivity was all that was necessary to ensure that the products of science were of the highest 
quality, greatest reliability, and most value to society. Moreover, those who insist that 
accountability in science is automatically delivered through the culture and practice of science 
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itself have also commonly asserted that efforts by outsiders, however well-meaning, to improve 
accountability will actually make things worse by substituting the politics of the outside world 
for the self-correcting essence of the scientific world. 

The Economist article provides a valuable summary of troubling evidence, across many fields of 
research, that the internal mechanisms of scientific accountability are insufficient and are to 
some extent failing. Such evidence includes failed efforts to reproduce the results of research 
published in high-prestige, peer-reviewed journals; increasing rates of retraction of published 
results; major areas of research that yield little of public value but continue to attract significant 
public resources; and even what amount to experiments that show that the peer review 
process is unable to distinguish scientifically valid papers from those that are worthless. While 
much of this is familiar to those of us who work in the field of science policy, the fact that it 
made the cover of The Economist, a pragmatic, centrist international magazine that is strongly 
supportive of robust national investments in research and development, makes clear that the 
issue can no longer be dodged. 

Two observations about this problem need to be emphasized from the outset. The first is that 
scientific misconduct— that is, the intentional manipulation or fabrication of scientific results— 
is not the major cause of the problems of scientific accountability and reliability covered in The 
Economist article. To a much greater extent the problem seems to be traceable to numerous 
sources of systemic positive bias (that is, bias toward results that confirm the ideas being 
researched) in the research system, a problem I'll come back to. The second observation is that 
the solution to the reliability problem cannot lie wholly with the science enterprise itself. The 
Economist article, and leaders in the scientific community, have appropriately emphasized the 
need for improved training in statistics and experimental design, better mechanisms of peer 
review, changes in publication policies that allow an increased focus on negative findings, and 
so on, in order to address systemic problems of reliability, reproducibility, and positive bias in 
science. But the underlying causes of the problem lie with the institutions and cultures of 
science, and thus will not likely be solved without incentives for change that come from outside 
of the science enterprise itself. 

Let me emphasize the there is nothing new about this general problem, and about this tension 
between external and internal accountability. Like any community, the scientific enterprise 
would like to be left alone to govern its own affairs. Over the past five decades or so, issues 
relating to scientific accountability have emerged around such questions as; informed consent 
of human research subjects; patenting and technology transfer; ethical treatment of primate 
research subjects; research on alternative and complementary medicine; the use of stem cells 
in research; the gender composition of clinical trials; the risks of emerging technologies; and 
the broader social impacts of basic science, in these cases and more, pressure from outside the 
scientific community for new mechanisms of accountability have been resisted by that 
community on the basis of its claim that political interference would only weaken science. But 
in each case the tension and the resulting negotiations have led to changes that have managed 
to protect the prerogatives of science while also helping to meet science's obligations to a 
democratic society. 
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It is, therefore, not only appropriate but necessary to explore ways to improve scientific 
accountability to society through improved governance of the science enterprise. In this light, I 
want to compliment the Members of the Committee for beginning to confront the difficult 
problem of improving accountability in publicly funded science through the provisions in Title 1 
of the discussion draft of the Frontiers in Innovation, Research, Science, and Technology (FIRST) 
Act of 2013. 

With this brief, context-setting introduction, let me respond to the questions that the 
Committee has asked me to address. 

Question 1. What are your concerns regarding the existing grant approval process within the 
National Science Foundation? How does this proposed bill address policy concerns regarding 
the accountability of the research grant process at the NSF? 

NSF takes seriously its responsibility to subject its proposals to a rigorous peer review process 
and to select projects for funding based on merit as judged by expert peers. The process can 
likely be improved, in some ways that I'll suggest, but at the same, peer review is not the only, 
and is likely not the most effective, intervention point for improving the accountability of 
publicly funded science to the public, or for improving the potential value of NSF-funded 
research to society. 

Most of us hold in our head an idealized view of science that corresponds to something like 
Albert Einstein figuring out the relationships between time and space while sitting at his desk In 
the Swiss patent office. There's the scientist, there's nature, and nothing in between but the 
scientist's brain and the methods of scientific inquiry. But most science isn't like that at all. 

Most scientists are like soldiers, laboring in the trenches as part of a much larger effort to 
accomplish a much bigger goal. Most individual projects can do no more than take another 
step or two towards understanding some larger problem, train a few more young scientists, 
demonstrate, usually not for the first time, the utility of some particular tool or method, and so 
on. Science is largely an incremental business, and major advances rarely come from any one 
particular project. Nor is any single project ever likely to make a discernible impact on societal 
outcomes. We want our scientists, and our soldiers, to act with integrity, to do their job well, 
and help advance our nation's interests as a cumulative consequence of their work. But 
whether scientists are working on the right projects, in the institutional settings that are most 
likely to lead to new knowledge that will become valuable for society, is much more a function 
of the character of those institutional settings than of things that any individual scientist is likely 
to achieve or able to control. 

Title 1, Sec. 104 : The grant approval process at NSF mostly reflects judgments that are made by 
peer reviewers. This is the soldier's point of view, not the field commander's. My point here is 
a bit complex, but in brief the value of the peer review process for society is only as good as the 
priorities and institutions within which it is working. I am very sympathetic with the 
Committee's effort to encourage a greater degree of accountability at NSF for ensuring that NSF 
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uses public moneys for science that is of good quality, and for the public good. I also think that 
Title 1, Section 104, on "Greater Accountability in Federal Funding For Research," is clear in its 
intent to allow the peer review process to do its work, while adding another level accountability 
over peer review, which in principle is totally appropriate. 

But I have concerns that the provisions of Title 1, Section 104, won't appreciably advance the 
goals that the Committee seeks. For one thing, as I've suggested, the individual project is 
probably not the most effective point to intervene in the grant system if accountability for 
broadly advancing science and the national interest is the goal. For another, the list of eight 
criteria that would be used to determine if a particular grant is worthy of federal support is 
both very general and broadly inclusive. It's hard to imagine that any competently conceived 
and written proposal that made it through peer review couldn't also pass that second gauntlet 
unscathed. My guess is that the scientific community might therefore be concerned that 
decisions made at this next level would likely be subject to a political filter, rather than a 
scientific one. I would raise a different concern: I think, as written, this provision could actually 
act against the Committee's aims by adding a meaningless level of rubber stamping to the grant 
approval process. 

Yet I do think there are questions that could be asked at the project level that would help NSF 
and Congress achieve their mutual and hopefully commensurate goals of improved 
accountability. Let me suggest two. 

First, a post-review accountability process could ensure that peer review panels have given "full 
consideration," as required in NSF's proposal guidelines, to both of NSF's review criteria: 
"intellectual merit" and "broader impacts." This level of accountability recognizes that the 
advance of basic science and the pursuit of particular desired impacts are often strongly 
interrelated. For example, a grant proposal in sustainable chemistry might promise that a new 
class of chemicals being researched would be valuable to industry because it would allow firms 
to reduce their exposure to expensive regulation and litigation through a cleaner production 
process. But if the researchers proposing this work do not have strong connections to 
companies that might eventually benefit from such advances, then it would be difficult for 
them to ascertain if their research actually would be useful for industry, and implausible that 
they would be able to identify effective lines of technology transfer. 

Second, a post-review accountability process could focus on identifying and reducing hype in 
the proposal process. The super-competitive environment for getting federal grants strongly 
incentivizes hyping the potential for any proposed project to yield results that are important, 
ground-breaking, "transformational," and so on. Hype is encouraged by universities looking to 
promote the research accomplishments of their faculty, but also by the promises of NSF and, it 
must be acknowledged, by the expectations of Congress. Hype is invited in research proposals 
both in claims of scientific importance, and in claims about "broader impacts" of a project to 
achieve social goals beyond Its intrinsic scientific merit. Hype not only serves to inflate 
expectations about what a project might accomplish, but it also likely contributes to the bias 
problem discussed in the Economist article, by incentivizing researchers to look for positive 
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results even when the evidence for them is weak or even absent. So another function that a 
post-review accountability process could serve is to identify over-hyped proposals. This should 
be done rigorously, by analyzing the specific claims and promises of intellectual merit and 
broader impacts that are made in the proposal, and assessing their plausibility on the basis of a 
broader understanding of the state of the field being researched, as well as the technical and 
institutional capabilities available to the grant applicant. 

Post-peer-review accountability could therefore focus on assuring that grants give full 
consideration to both NSF review criteria, and that they are not over-hyped. Implementing 
such a process would likely improve the peer review process itself in three ways. First, it would 
encourage applicants and reviewers alike to take seriously the "broader impacts" criterion and 
its integral relation to the "intellectual merit" criterion. Second, it would encourage peer 
reviewers and review panels to be skeptical about hype, and incentivize grant applicants to be 
more realistic in explaining the value of their work. But most importantly, it would require NSF 
to embrace an expanded definition of the types of expertise that needed to be involved in peer 
review processes, and a better balance among various types of expertise involved in the review 
process. For example, to continue with the hypothetical case of sustainable chemicals 
research, reviewers with expertise in the relevant industrial processes, in the regulatory regime, 
in the business models of the affected sector of industry, and in university-industry 
collaborations might all be directly relevant to assessing the merits of the proposed research- 
in addition to the academic experts in the specific field of chemistry that would constitute the 
standard peer review group. Such an extended peer review community could be a valuable 
source of enhanced accountability. 

Question 2. What approaches or strategies might NSF pursue, during these tight fiscal times, 
to prioritize research which supports innovation and competitiveness? 

Let's begin by establishing something upon which I think we can all agreefThe National 
Science Foundation is a remarkably effective federal agency that has not only done an excellent' 
job, overall, in carrying out its mission over the decades since its creation in 1950, but has taken 
on an increasingly complex set of activities in support of that mission, and in doing so has often 
been admirably innovative and open in seeking to meet the evolving science needs of a 
changing nation and world. In this context, a major problem in terms of improving NSF's focus 
on innovation and competitiveness is the complexity of the agency's mission. The goals of 
advancing knowledge and the science base, supporting graduate education and training 
through research practice, providing research infrastructure, supporting STEM education and 
public understanding of science, and advancing basic knowledge to support particular 
outcomes such as competitiveness, are in many ways distinct, and in some ways contradictory. 
This may lead to confusion, the biggest source of which is the widely held but false belief that 
"basic" science must be divorced from any consideration of application. 

An important 1994 article by the economists Nathan Rosenberg and Richard Nelson documents 
that the vital contribution of American universities to industrial advance since the second half 
of the nineteenth century has been through the creation of basic scientific knowledge relevant 
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to industrial needs. As the authors are careful to note: "A widely accepted definition of basic 
research has come to focus on the absence of a concern with practical applications rather than 
the search for a fundamental understanding of natural phenomena. This is unfortunate, indeed 
bizarre." ^The authors go on to explain, "It is a gross misconception to think that if research is 
'basic' this means the work is not motivated by or funded because of its promise to deal with a 
class of practical problems."^ 

A good illustration of this important distinction is the discovery, in 1948, of the transistor effect, 
which helped to launch the information and communications revolution that has created the 
world that we live in today. It is well known that this phenomenon was first identified, through 
research that was undeniably basic, at ATI's famous Bell Laboratories. As a research 
institution, Beil Labs was consciously designed to mix "scientific curiosity, technological utility, 
and corporate goals" in advancing innovation for telecommunications. Yet at the same time as 
the Bell group was making their famous discovery, another group of academic physicists, at 
Purdue University, was working on a similar problem of semiconductivity. Historians of 
technology have speculated that, had the Purdue group "been looking for a solid-state 
amplifier, instead of exploring general physical phenomena, [they] would have invented the 
transistor."^ 

Now I want to clearly explain that I am not suggesting that NSF should be supporting scientists 
who are directly in the business of developing industrial products. But keep in mind that the 
work done at Bell Labs, and the work done at Purdue, were both "basic science," it's just that at 
Bell there was an awareness of the larger context in which the new knowledge might be 
valuable, and direct linkages to other parts of the innovation process that could make use of 
that new knowledge. This awareness of contexts, and these linkages to the world beyond the 
laboratory walls, are attributes that can and sometimes do exist at universities. Not only that, it 
was only after the discovery of the transistor effect that the basic science field of 
semiconductor physics really blossomed at major research universities— precisely because the 
potential value of transistors for innovation required rapid advances in basic knowledge— a 
point that illustrates how basic academic science itself can benefit from links to the industrial 
context. 

The larger point here is that if the committee is interested in improving NSF's capacity to 
contribute to innovation and competitiveness through advances in basic science, one way to do 
this is to focus on creating mechanisms that enhance communication and exchange between 
academic researchers and those involved in actual innovation processes. This will often mean 
collaboration with industrial firms, but also with state and local governments and non-profit 


^ Rosenberg, N, and Nelson, R., 1994, American universities and technical advance in industry, Research Policy 23, 
p. 332. 

^ Ibid, p. 340. 

^ Misa, Thomas J., 1985, Military Needs, Commercial Realities, and the Development of the Transistor, 1948-1958, 
in: M.R. Smith, ed. Military Enterprise and Technological Change: Perspectives on the American Experience 
{Cambridge, MA: MIT Press), p. 257. 
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organizations that need new scientific and technological capabilities to solve problems. Indeed, 
NSF has, through Its Engineering Research Centers, Materials Research Science and Engineering 
Centers, and Nanoscaie Science and Engineering Centers, sought to do that in selected 
domains. Arguments that such interactions will inevitably limit the imagination of scientists, 
and thus limit as well the potential contributions of science to industrial advance, are 
groundless. The goal is not to shackle academic science to an industrial agenda, but to 
accelerate the learning that can take place between researchers at universities and in industry. 
As the case of transistors shows, such collaboration can in fact lead to the explosion of new 
fields of academic basic research. 

Thus, if the Committee wishes to encourage NSF to more effectively support innovation and 
competitiveness in specific, and the linking of basic science to societal advance more generally, 
it should focus on encouraging communication, interchange, and understanding among 
university scientists and the potential users of new fundamental knowledge In Industry and 
other sectors. Again, turning to Rosenberg and Nelson, if university scientists are to conduct 
basic research that has strong potential to contribute to innovation, there "must be close 
communication and interaction between those who do research, and those who are 
responsible for product and process design and development . . . "“These links cannot be 
achieved by advisory committees or tech transfer offices or annual meetings, but require 
meaningful and ongoing interactions via shared positions, personnel exchanges, jointly 
supported students, joint project review teams, and so on. 

This approach raises interesting opportunities for the Committee and NSF to rethink the 
problem of accountability. Because the effective linking of fundamental scientific advance to 
innovation and competitiveness requires a focus on appropriate institutional arrangements, 
accountability cannot be assessed merely in conventional terms of “scientific excellence." 
Rather, it must be sought in the quality and persistence of relationships between academic 
scientists and their collaborators beyond the university walls. This means assessing projects 
and programs not merely in terms of promised "intellectual merit" and "broader impacts" but 
also through evidence of linkages to and engagement with firms and other organizations and 
sectors that are prospective users of the science being done. I want to emphasize that such 
linkages also provide a direct and important check on research quality, because firms and other 
knowledge-using organizations will not only demand, but may be in a position to test, the 
reliability and relevance of the scientific knowledge that they are getting from academic 
collaborators. Indeed, some of the most powerful recent evidence of systemic unreliability in 
biomedical research has come from biotechnology firms that have been unable to replicate the 
results of academic research projects. 

For this Committee there is a question of appropriate expectations here as well. The impacts of 
fundamental scientific advance on innovation and competitiveness are typically gradual and not 
highly predictable. Hinging research accountability on promises to achieve economic results 
would therefore be a mistake, and can mostly be recognized as hype. But hinging 


“ Rosenberg and Nelson, Op. dt. p. 346. 
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accountability on the demonstrated ability of projects and programs to forge persistent and 
meaningful linkages between NSF-funded researchers and collaborators in industry and other 
sectors would be an entirely appropriate lens for assessing the capacity of NSF's basic academic 
research activities to support innovation and competitiveness. 

Question 3. Why is it important that the United States address predictable, sustainable 
future science funding? 

Warnings about unsustainable expansion of the post-World War II American science enterprise 
date back to the early 1960s. In this light it is, or at least should be, uncontroversial to note that 
the academic scientific community has been utterly unable to control its own growth, and thus 
its demand for public funding, despite a widespread awareness that continued expansion of the 
science enterprise must eventually outstrip the capacity of the federal government to sustain 
that growth. 

The causes of this expansion are well documented.® In part they are simply a function of 
population dynamics: professors in our research universities train new Ph.D. scientists at a 
much faster rate than the academic research enterprise can absorb them or than the research 
funding system can support them, and have been doing so for the past fifty years. At the same 
time, more and more universities have come to recognize that fielding prestigious scientific 
research programs across multiple fields is part of the formula for success for the modern 
university. It is basically impossible for a university to attract good students or good faculty, or 
to do well in the national rankings, or even, to an extent, to get big alumni gifts, without a 
robust scientific research capacity. 

Voices in the scientific community have of course periodically proclaimed that a funding crisis 
was occurring or was about to occur, and that the prospects of the nation were thus in jeopardy 
and could only be addressed through additional federal spending on science. Meanwhile, 
federal support for research has grown robustly in real terms (for example, from FY 1976 - FY 
2013 total federal spending for research, defense and non-defense, rose from $25.8 billion to 
$63.3 billion in constant 2013 dollars®). Nonetheless it was never plausible that budgetary 
growth would keep up with demand for funding, given, as just one example, that the number of 
science and engineering Ph.D.'s produced annually has risen from about 5600 per year in the 
late 1950s to about 27,000 per year today.^ This tension between has come to a head in the 
current funding climate. 

I should emphasize at this point that the problem here is not that science has not been given 
adequate priority across the portfolio of national needs. Federal R&D funding as a proportion of 
the total non-defense discretionary budget has stood at a remarkably stable 10% or so for more 


® For an excellent recent discussion of the problem and some possible solutions, see Howard, D. and F. Laird, 2013, 
The New Normal in Funding University Science, Issues in Science and Technology, (Fall), pp. 71-76. 

° http://www.aaas.org/spp/rd/guihist.shtml 
^ http://www.nsf.gov/st3tistics/nsf06319/ 
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than forty years.® In other words, through good times or bad, the government has seen fit to 
devote approximately 10% of its discretionary resources to science. Whether this is the right 
number, or should be more, or less, is not objectively answerable, but the stability of the 
number over time does demonstrate a remarkably consistent level of commitment. 

That being said, as the demand for resources has continued to outstrip growth in the amount of 
federal funding, competition has become increasingly fierce for federal research dollars. I 
suspect you are familiar with these sorts of numbers, but for example success rates for 
proposals to NSF and NIH have declined from around 30% on average in the 1990s to 20% or 
less today®— this at the same time that universities increasingly pin their own reputations on 
their ability to mount top-flight science programs across diverse disciplines. At the same time, 
promotion, tenure, and professional stature, not to mention the resources necessary to pursue 
one's scientific interests, depend on getting federal grants, and NSF plays a particularly 
important role here as the one agency that funds basic academic science across almost all fields 
of endeavor. Professional advance also depends on publishing results, preferably in high- 
prestige journals, preferably demonstrating important discoveries that can set one apart from 
one's peers and give one a competitive edge in the pursuit of still more research funds. And so 
on. 


A key point documented in the Economist article, one that seems broadly accepted by the 
scientific community as a whole, is that the hyper-competitive nature of the academic research 
enterprise puts a premium on a particular kind of success in one's research: the success of 
making new discoveries, of new findings that attract the attention and envy of one's peers, that 
make it into university press releases, and onto the pages of the best journals. The system, that 
is, has become pervasively biased toward the achievement of positive results from research- 
even as the problems that science is dealing with become more complex, interdisciplinary, and 
difficult. The peer review system has limited capacity to police and control this bias: peer 
reviewers are every bit as busy as the scientists they are reviewing; peers may well have bought 
into exactly the same assumptions and biases that influence the research to begin with; and 
besides a reviewer can't wade in and reproduce everything that's reported in a paper, or 
address all of the interdisciplinary issues raised in a manuscript authored by a team of 
scientists, as so many today are. They can look for errors, for implausible assumptions or 
conclusions, inappropriate methods and so forth, but in the end their ability to vouch for the 
validity of an asserted scientific finding is limited. 

Title 1, Sec. 110, 112, 113, 114, 116 : The Committee's desire to ensure that research dollars are 
well-spent, that research results are not misrepresented, that large facilities are openly re- 
competed, that peer review is not biased toward more senior researchers, and that "alternative 
research funding models" are explored, is laudable, yet somewhat scattershot. A key strategic 
goal here must be to maintain the capacity, productivity, and integrity of the research system 
despite the fact that federal support for science is not likely to increase significantly over the 


* http://www.aaas.org/spp/rd/Hist/BudgetDISC.jpg 
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next several years— and despite the fact that, over the longer term, no plausible amount of 
funding growth can slake the ever-increasing appetite for money of the academic research 
system as it is currently organized. And let me re-emphasize the links here between 
expectations and integrity. To the extent to which academic scientists are Judged by how much 
federal money they can bring in through research grants, the resulting hypercompetitive 
environment in turn feeds the systemic bias toward positive findings, as investigators, peer 
reviewers, program managers, university administrators, and policy makers alike harbor the 
expectation that every project must be somehow leading directly to an important new 
discovery that can advance science and solve social problems. 

Although incentives that help steer universities and the science community toward more 
realistic expectations and more sustainable behavior must come mostly from the universities 
themselves, the NSF, and other federal R&D funders, can contribute to the creation of a more 
sustainable science enterprise, and this Committee can provide guidance to help them do so. 
What sorts of "alternative funding models" and other policies might contribute to a longer term 
establishment of a more sustainable science enterprise? The Committee could explore a range 
of approaches. Here are some possibilities: 

1. Universities often try to "poach" highly productive faculty from other universities, especially 
those who bring with them big federal grants. This competition helps to drive up the salaries 
and resource demands of "star" researchers in ways that make the system increasingly costly 
and unsustainable. NSF could provide a disincentive to this practice by prohibiting the transfer 
of grants from one institution to another. 

2. NSF could provide preference in funding competitions to (a) researchers whose previous 
work has been replicated by independent research groups; (b) researchers whose academic 
units assess quality of publications, rather than quantity, as a criteria for promotion and tenure; 
(c) researchers who can demonstrate that their research has been positively influenced by 
engagement with knowledge users outside of the university setting, or that results from 
previous projects have been applied to real-world problem solving; and so on. 

3. NSF could broaden the range of academic research projects that require partnerships 
between universities and other entities, including firms, non-profit organizations, philanthropic 
foundations, museums, state and local governments, and so on. The goal of such partnerships 
would in part be cost-sharing, but equally important would be creating the linkages between 
knowledge creation and knowledge use that can increase the social value of scientific research. 

4. NSF could fund "science shops" that support university faculty working directly with local 
and regional governments or organizations to address problems with scientific and technical 
underpinnings. Such programs would be relatively inexpensive ways to encourage academic 
scientists to engage with their local communities, and could also be a powerful laboratory for 
orienting science students towards career paths aimed at solving real-world problems. 
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5. NSF could competitively fund "red team" projects aimed at replicating (or falsifying) research 
results from high-priority or high-profile lines of research; they could similarly fund "sensitivity 
auditing" groups that would assess the scientific robustness of computer models used in a 
variety of fields with potential application to policy making. 

6. In support of these, or any like-minded, efforts to improve the accountability of the science 
enterprise and the public value of the nation's investment in science, this Committee could play 
a direct positive role by working with NSF to ensure that the agency has sufficient and 
appropriate staffing capabilities to carry out the sorts of programmatic innovations that will be 
necessary. In the absence of an adequate administrative capability at NSF, the default will be to 
revert to the standard, entrenched programmatic practices that have attracted the 
Committee's attention to the need for action in the first place. 

While these suggestions are made tentatively, I want to emphasize that cumulatively, a 
portfolio of such policies, strategically conceived and carefully implemented, might have the 
effect of helping to catalyze a shift in the incentive structure and culture of university science in 
ways that could better allow the federal government to ensure sustainable, long-term support, 
and improved public value for our public investment in scientific research. 

As I've tried to emphasize in my testimony today, there are many interrelated issues at play 
here: the science community's expectation that resources must always expand to keep up with 
demand; the fierce, often counter-productive competition resulting from such an expectation; 
the incentives and reward structure of the research enterprise; the links between 
considerations of scientific excellence and broader impact; and ultimately and most 
importantly, the need for improved ways to assure accountability for the delivery of research 
results that are scientifically reliable and societally useful. There will be no single policy 
intervention that can productively address all of these issues together, yet it is important to 
recognize that neither can they be considered or addressed separately. What I've tried to 
suggest is that there are many possible intervention points where relatively modest changes in 
policy or priorities might move things in the direction of stronger accountability and greater 
public value. Today's hearing offers a valuable opportunity for consideration of such options. 
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Chairman BUCSHON. Thank you, Dr. Sarewitz. 

I recognize Dr. Killeen for five minutes for his testimony. 

TESTIMONY OF DR. TIMOTHY KILLEEN, PRESIDENT, 

THE RESEARCH FOUNDATION FOR SUNY, 

VICE CHANCELLOR FOR RESEARCH, 

SUNY SYSTEM ADMINISTRATION 

Dr. Killeen. Chairman Bucshon, Ranking Member Lipinski and 
Members of the Subcommittee, thank you for inviting me to testify 
today on this important draft legislation and for your important 
work, critically important work. 

My name is Tim Killeen. I am President of the Research Founda- 
tion for the State University of New York and Vice Chancellor for 
the 64-campus system. I would like to thank the Committee for re- 
leasing two different legislative proposals that focus on innovation 
through scientific research and development as keys to improving 
our economic competitiveness. I believe that this legislation should 
send an unmistakable message to our international competitors 
that we will take the actions and make the investments necessary 
that will keep the United States at the cutting edge of the 21st cen- 
tury’s global knowledge economy. 

Just over one year ago. Superstorm Sandy slammed into our 
coast. As recovery efforts still continue, we should ask what would 
be the impact if the storm had hit 50 years earlier without the sub- 
sequent research and development over those decades. Frankly, it 
could have killed thousands of people living in the storm’s path. 
Hurricane advisories back then existed only two days into the fu- 
ture. Computer models and weather satellites were in their in- 
fancy, and forecasters would probably not have predicted Sandy’s 
right hook into the Jersey Shore. While not perfect, the modern 
forecasts save lives and property. 

So how did we acquire that ability to offset those costs and make 
such a forecast? The Nation did make continuous investments over 
decades in its research and education enterprise. Key to this work 
was basic research in mathematics, computer science, the develop- 
ment of satellites and instrument packages that make the vital ob- 
servations. It included interdisciplinary environmental research as 
well as research into the social and behavioral sciences to examine 
how people use storm-related information to respond to warnings. 
And through commitments to STEM education, we had the tal- 
ented human capital to put these tools into use that enable local 
officials to prepare citizens in ways that save many lives. 

Sandy is just one example that demonstrates the linkage of re- 
search and education to the economy. My longer list would include 
Internet, lifesaving vaccines, medical devices such as the heart, 
lung and MRI technologies developed initially at SUNY, the laser, 
GPS, touch screens, and the ability to access natural gas from 
shale deposits. 

So the Nation owes a debt of gratitude to Congress and this 
Committee for its steadfast support for excellence in research and 
education that has led us to our position as first in the world. The 
new legislation offers a chance to build on and strengthen that en- 
terprise. If done well, the return on future investment will be incal- 
culable, just as it has been in the past. 
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As we meet today, however, it must also be said that our Na- 
tion’s role as the world’s innovation leader is imperiled. The com- 
bination of eroding buying power here and the enormous resources 
that other Nations are pouring into these areas is creating a new 
kind of deficit for the United States, one that has been called an 
innovation deficit. It is troubling, for example, as the Chair has 
pointed out, that we have fallen to 12th among developed countries 
in the proportion of young adults who hold college degrees and our 
lead in patent applications is eroding. So ensuring the health and 
vitality of the research enterprise therefore is and should be a na- 
tional imperative. If we fail to act boldly and in a determined and 
united fashion of the past, we could face a less prepared, less high- 
ly skilled U.S. workforce, fewer U.S. -based game-changing break- 
throughs, fewer patents, startups, products and jobs. These impacts 
may not be immediately obvious but the consequences are inevi- 
table if we do not respond. 

In my written testimony, I tried to list a set of principles that 
I believe should be considered for the legislation. First, even with 
the major budget challenges we face, the bill should make clear the 
priority that scientific and engineering research has as a top na- 
tional priority and provide support for responsible and sustainable 
growth and across all scientific and engineering disciplines. 

Second, the bill should provide robust support for STEM edu- 
cation tools, to enhance public scientific literacy, and to prepare our 
young people for the jobs of tomorrow while continuing to work to 
open doors for underrepresented groups. Third, we must insist 
upon both public accountability and vibrancy in our research enter- 
prise. Both are needed to retain support of the taxpaying public. 
Our research system has been successful because it has relied on 
highly competitive merit review processes to make decisions about 
funding. This gold standard of peer review cannot be allowed to de- 
grade because of complacency, lax oversight or overly onerous new 
bureaucratic burdens. 

This international competition we face is real, and we simply 
cannot coast and stay first. We also need to tune up, indeed, I 
would say turbo charge, the innovation ecosystem, accelerating the 
purposeful commercialization of federally funded research and tech- 
nologies. In New York, for example, led by Governor Cuomo, we are 
working on a full innovation agenda tied to research and education 
and leveraging higher education and industry and businesses as 
never before. 

Throughout our history, this Nation has kept the promise of a 
better tomorrow for each new generation. This has been possible 
because our economic prosperity has relied on our role as the global 
innovation leader, so the message should be sent: the United States 
will remain at the absolute cutting edge of the 21st century global 
knowledge economy. 

Thank you so much for inviting me. I will be glad to answer any 
questions. 

[The prepared statement of Dr. Killeen follows:] 
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I thank Chairman Bueshon, Ranking Member Lipinski, and honorable Members of the 
Subcommittee for the privilege of testifying at today’s hearing, on a vitally important subject: 
that of securing the future of this Nation’s research enterprise. My name is Timothy Killeen and I 
am the President of the Research Foundation for the State University of New York (SUNY) and 
the Vice Chancellor for Research for the 64-campus SUNY system. 

1 would like to begin by thanking the Committee members for the long-standing and steadfast 
support and stewardship of the Nation’s research enterprise. I also thank you for releasing two 
different discussion drafts of reauthorization legislation, the primary purpose of which will be to 
provide adequate, sustained national investment in innovation through scientific research and 
development. In my opinion, this critically important legislation is needed to foster the economic 
security and the national security of the United States. These discussion drafts will stimulate a 
serious conversation in the Administration, the Congress, and in the scientific and engineering 
research and education community about the future health and well-being of the citizens of the 
United States as the 21“ Century’s knowledge economy unfolds, 

At the outset, I would like to respectfully suggest that whatever legislative product this 
Committee ultimately produces should send a clear and unmistakable message to our 
international competitors that this Nation is committed to making the investments necessary to 
keep us at the cutting edge of the global knowledge economy. We compete to be first! 


The State University of New York (SUNY) is the Nation’s largest comprehensive public university system. SUNY 
consists of 64 geographically dispersed campuses that bring educational opportunity within commuting distance of 
virtually all New Yorkers. SUNY has a total enrollment of over 450,000 students attending our research universities 
and medical schools, our comprehensive colleges, our technology colleges, and our community colleges. The SUNY 
Research Foundation is working to capitalize on the scope, scale, and diversity of SUNY as an engine for our state’s 
innovation economy. The Research Foundation works with academic and business leaders to support research and 
discovery at SUNY through administration of sponsored projects and the transfer and sharing of intellectual property 
for public benefit and economic growth. 

I 
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I want to take the Subcommittee back to just about one year ago when Hurricane Sandy slammed 
into the eastern seaboard. Now that the storm has come and gone - and we continue our efforts 
to recover from its impact - we might stop and ask what would have been the impact of Sandy 
on the mid-Atlantic region of this country if the storm had hit in October 1 963 - 50 years earlier. 

It might have played havoc with the New York Giants-Dallas Cowboys football game at Yankee 
Stadium (which, incidentally, the New York Giants won). 

On the other hand - it Just might have killed large numbers of people living on the eastern 
seaboard. 

Fifty years ago, hurricane advisories extended only two days into the future, computer models 
and weather satellites were in their infancy, and forecasters might not have expected Sandy’s late 
westward curve into New Jersey. We did not have the sophisticated weather information system 
that made it possible for the Nation’s weather enterprise to make the call on Sandy as early and 
as accurately as was achieved, so that residents and businesses had sufficient warning to prepare 
and take shelter. While still not perfect, these modem forecasts undoubtedly made a profound 
difference for many, many people. 

How did we acquire such a sophisticated and important weather forecast system? 

The short answer is that we - society - continuously invested over decades in science, 
technology, engineering, mathematics, and education. These investments supported everything 
from basic research in mathematics and computer science to the development of satellites and 
parachute-bome instrument packages that could make the key observations. They enabled us to 
develop and run forecast models on advanced computing systems so that the large amounts of 
data could be turned into “actionable intelligence”. 

But it was not Just the investment in the physical and mathematical sciences or satellite 
technology that delivered this life-saving infonnation. It was also our investment in 
interdisciplinary environmental sciences - including weather, climate, ocean and coastal research 
- as well as the social, behavioral and economic sciences that examine how people use storm- 
related information and respond to warnings. Together, this knowledge enabled state and local 
emergency managers and first responders to prepare and inform citizens in ways that saved lives 
and property. And it was a host of innovative technologies that allowed all of this information to 
be presented in a manner that most people — with or without smart phones — could understand. 
Finally, it was through investments in education that we had the talented human capital needed to 
put all this together and make it work. 

The need for such multifaceted and creative research and education continues and we should not 
become complacent and feel that we have all the answers. We are, in some ways, even more 
vulnerable to severe storms today than we were in 1963. We now have many more people living 
in coastal areas. We are highly dependent on communication systems that can be disrupted by 
powerful storms. And we are more reliant on the power grid for everything from transportation 
to commerce and sophisticated medical care. 


2 



42 


The Sandy example is just one of many such stories that speak directly to how specific 
investments in basic and applied research and education have supported the economic and 
national security of the United States and its citizens. The NSF Organic Act of 1950 is well 
worth re-reading in this context, calling for the NSF “to promote the progress of science, to 
advance the national health, prosperity and welfare, [and] to secure the national defense”. The 
Nation thus owes a debt of gratitude to this Subcommittee and the Congress for authorizing the 
resources over time that have led us to this point. The legislation the Subcommittee is now 
developing offers us the opportunity to continue this incredible - and, to our competitors, 
enviable - story of success, and to shape an even more vibrant, accountable, and transparent 
research and education enterprise for the future. 

Unfortunately, however, it must be said that our Nation’s role as the world’s innovation leader is 
imperiled today. The combination of eroding federal buying power in research and education and 
the enormous resources other nations are pouring into these areas is creating a new kind of 
deficit for the United States: one that has been called an innovation deficit. It is troubling, for 
example, that we have fallen to 12* among developed countries in the proportion of young adults 
who hold college degrees. Closing the widening gap between needed and actual investments, 
while ensuring the health and vitality of the research enterprise, must be a national imperative. 

If we fail to act boldly - and in the determined and united fashion of the past - we could face a 
less prepared, less highly skilled U.S. workforce, fewer U.S.-based scientific and technological 
breakthroughs, and fewer patents, startups, products, and jobs. These impacts may not be 
immediately obvious because the education and research that lead to advances do not happen 
overnight. But the consequences are inevitable if we do not respond to the innovation deficit. 

The path forward for resolving the budget challenges facing the Nation is undeniably 
complicated and I fully appreciate that these challenges must be met resolutely and with realism. 
A strategic component of whatever answer we reach, however, should be sustained true growth 
of the federal investment in basic and applied research, and in education and student financial aid 
- a budgetary resolve that will bolster our Nation’s economic and national security for decades to 
come. Such growth will allow for fundamental new knowledge to be discovered at a pace 
consistent with the growing needs - here, by us, in the United States. It will allow for brilliant 
young scientists and engineers to contribute and innovate, and will, as in the past, enable 
economically significant, but often unanticipated, advances to occur to drive our economy 
forward. Such a budgetary component should be seen as an investment with returns of almost 
incalculable value in terms of economic prosperity, quality education, national security, and 
international standing and competitiveness. 

The justification for this view is rooted in past success. More than half of the national economic 
growth since World War II has been a consequence of scientific and technological innovation, 
overwhelmingly stemming from federally funded research. Such groundbreaking research has 
led to life-saving vaccines and medical devices, lasers, MRl diagnostic devices, touchscreens, 
GPS, the Internet, and, yes, accurate life-saving predictions of severe storms. We are certainly 
proud of the track record of SUNY researchers in many of these areas. These and other advances 
have improved lives and generated entirely new sectors of our economy. And it must be stressed 
that many of the researchers making these discoveries and translating them into positive societal 
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outcomes would simply not have succeeded without the generous sustained federal support for 
research and education. 

The onrushing international competition is real and we cannot coast and stay “first”. Having 
witnessed this Nation’s success at turning investments in research and higher education into 
innovation and economic growth, countries such as China, Singapore, India, and South Korea 
have dramatically increased their own investments in these areas. Over the past decade these 
other national investments have climbed at two to four times the rate of growth in our own 
research and development expenditures. 

Part of any response to the innovation deficit should be to “turbo-charge” merit-based grant 
opportunities for proof-of-concept research and other innovative technology transfer activities at 
universities, research institutes and Federal laboratories, serving to accelerate the 
commercialization of federally-funded research outcomes and technologies. The TRANSFER 
Act that is under discussion represents a major step forward in this regard. 

In New York, ted by Governor Cuomo, we are leveraging our world-class SUNY system and 
other institutions of higher education in the state to partner with industry and new businesses as 
never before, providing Them with direct access to advanced research capabilities, development 
resources, expertise in nanotechnology, biomedical, information technology and other fields, as 
well as to relevant human capital and expertise. And this new compact between the knowledge 
creation (research and education) and the Job creation (private sector) communities will also 
directly enrich the educational experiences and job prospects of our students in a win-win 
partnership. I applaud the emphasis in both discussion drafts on enhancing technology transfer 
and commercialization through a major retooling and “tuning-up” of what is often called the 
innovation ecosystem. 

I reiterate my belief that the legislation this Subcommittee is developing should send a very 
strong message to our international competitors that this Nation is committed to doing what is 
necessary to keep us at the cutting edge in today’s global knowledge economy. Both discussion 
drafts have important elements for this overall message. To further that end, I would like to 
suggest that the Subcommittee consider the following set of draft principles for its work towards 
the further development of the bill. These principles have been adapted from a set developed 
recently by a distinguished group of industry and academic leaders. 

1. Principles for the Funding of Science and Engineering 

The National Academies’ report. Rising Above the Gathering Storm, and both the America 
COMPETES Acts of 200'?and 20 1 0, set goals and established funding targets aimed at doubling 
funding for key federal research agencies within seven years. I fully recognize the difficulty of 
achieving the doubling goal in the current fiscal environment, but I believe that the 
reauthorization bill should: 

• Make a strong statement that the United States sees robust funding across all disciplines 
of basic scientific and engineering research as a top national priority; 
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• Set targets that provide for steady and sustained real growth in funding for all of the 
major federal research agencies. The bill should specifically set such targets for the NSF, 
the Department of Energy (DOE) Office of Science and the National Institutes of 
Standards and Technology (NIST); 

• Support funding pathways for competitive programs and core research that avoid 
detrimental tradeoffs between fields of science and engineering and that are based on 
utilization of well-managed peer review mechanisms designed to assess merit and avoid 
real and perceived conflicts of interest; 

• Maintain a strong foundation of basic research across all scientific disciplines, from the 
physical, mathematical, environmental and life sciences, to engineering, to education 
research and the social, economic and behavioral sciences; 

• Ensure that federal scientific agencies, guided by national needs and their scientific 
advisory committees and boards, continue to set and articulate clear priorities for funding 
within and among the full range of scientific disciplines - priorities that serve the 
advancement of scientific knowledge and are clearly in the national interest; and 

• Commit to public accountability, transparency, and excellence in all aspects of the 
national research and education enterprise. 

2, Principles for the Funding of Education Research and Workforce Development 

Maintaining and promoting scientific literacy for all to prepare our young people for 2T* century 
jobs and eitizenship, and strengthening the pipeline of seientists and engineers who will propel 
science and innovation forward, were essential goals of Rising Above the Gathering Storm and of 
previous America COMPETES Acts. Maintaining and enhancing our science technology, 
engineering and mathematics (STEM) literacy and talent base is essential to continuing U.S. 
scientific, technological and economic global leadership. To this end, 1 believe that the 
reauthorization bill should: 

• Support innovative and effective education programs to promote the broad-based 
scientific literacy necessary to equip all citizens with the scientific and technical 
knowledge required to meet future national and global challenges, as well as to train 
future generations of U.S. scientists and engineers; 

• Support the NSF’s mission of improving STEM education at all levels - and at a true 
national scale - by sustaining research critical to our understanding of hOW students learn 
STEM, how best to teach students in STEM fields, and how to increase paflicipStibn of 
women and underrepresented minorities in STEM; 

• Support proven STEM education programs at other federal research agencies aimed at 
ensuring an adequate STEM workforce in direct support of the fulfillment of their 
respective agency missions; and 


5 



45 


• Support immigration reform for high-skilled workers and other policies to ensure that the 
United States has access to, and is fully able to take advantage of, the best and brightest 
talent in STEM fields from around the world. 

3. Principles for Maintaining Research Excellence and Opportunity 

The U.S. system of scientific research has been tremendously successful because it has remained 
broadly based and insulated from political pressures. The key evolving scientific focus areas 
have been determined by federal agencies, guided by the scientific community through a strong 
system of merit review and advisory committees; and research results have been widely 
distributed and made accessible. I suggest that the reauthorization bill take steps to: 

• Support the “gold standard” system for research funding based upon competitive 
scientific merit, and broader impact, as evaluated through rigorous peer review. Peer 
review has been a critical factor in the success of America’s research system through its 
use of panels of scientific experts to evaluate the quality of proposals. In this competitive 
process, proposals compete for resources based on their scientific merit and potential for 
broader impacts. Peer review helps ensure that federal agencies support the best, cutting 
edge research, provides a self-correcting mechanism that works to help improve the 
quality of future research proposals, and provides public accountability by assuring that 
tax dollars are spent in the most effective manner; 

• Preserve and support programs that seek to stimulate competitive research capabilities 
and opportunities in particular states and regions and for those institutions and 
populations currently under-represented in science and engineering; 

• Reduce or eliminate unnecessary or duplicative federal regulations and reporting 
requirements that increase research costs, impede research productivity, and needlessly 
divert researchers’ time from directly conducting scientific research and mentoring 
students; and 

• Ensure that any new programs, reporting requirements and/or other mandates that may be 
contained in the bill are provided with the funding necessary to carry them out and that 
they are accompanied by an analysis that details the cost of the new requirements. 

Concluding Thoughts 


We are all aware of the serious budgetary challenges the Congress must confront and I recognize 
that such challenges will clearly impact this legislation. However, as you grapple with these 
difficult issues, it is important to keep our Nation on an innovation path that makes it possible for 
our economy to grow and our citizens to prosper. Public trust in the conduct of our scientific and 
educational research efforts must be gained - and retained - through appropriate accountability 
and transparency provisions, and - just as importantly - through a national commitment to 
vibrancy and excellence in the pursuit of new knowledge and in the development of human 
capital. 
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Throughout our history, this Nation has kept the promise of a better tomorrow for each new 
generation. This has been possible because of our economic prosperity is based in large part on 
America’s role as global innovation leader. Failing to respond to today’s challenges with 
sustained strategic investments in our research and education enterprise will pass to future 
generations the burdens of lost leadership in innovation, possible economic decline, and 
significantly more limited job opportunities for our youth. It is that important. 

As the Congress moves to develop the Keeping America FIRST legislation that builds on efforts 
made via prior America COMPETES Acts, I hope the Subcommittee will find the principles I 
cited here helpful to gauge and assess specific ideas and elements for the legislation. 

Thank you for the opportunity to present these views. 1 would be happy to answer any questions 
the Subcommittee and the Members may wish to raise. 
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of New York 



The Research 
Foundation for 

Ti^e State University of New York 



Dr. Timothy Killeen, President, The Research 
Foundation for The State University of New York & 
SUNY Vice Chancellor for Research 


In June 2012, Dr. Killeen was appointed president of the RF and SUNY vice chancellor for 
research. As RF president, Dr. Killeen is the chief executive officer responsible for the 
supervision and operation of the largest comprehensive university-connected research 
foundation in the country. As SUNY vice chancellor for cesearch, he is at the center of SUNY’s 
strategy for the growth of basic, translational, and clinical research; Dr. Killeen leads the SUNY 
Research Council, an advisory body to the SUNY board of trustees, RF board of directors, 

SUNY provost, and campus presidents, and chairs SUNY's Patent and Inventions Policy Board. 
Prior to joining the SUNY community, Dr. Kiileen served as the National Science Foundation’s 
(NSF) assistant director for geosciences from 2008-2012. From 2000-2008, he was the director 
of the National Center for Atmospheric Research (NCAR). During that time, he was a Lyail 
Research Professor at the University of Colorado and, in 2007, was elected to the National 
Academy of Engineering. He spent more than 20 years on the faculty and in the administration 
of the University of Michigan, Ann Arbor, including a term as associate vice president for 
research. He has been the principal investigator on numerous theoretical and experimental 
investigations relating to atmospheric and space science, computing and information 
technology, and educational innovation. Dr. Killeen has served on various White House Office of 
Science and Technology Policy committees and task forces, testified to Congress and the 
executive branch, and from 2010-2012 was chair of IGFA, the 25 member International Group of 
Funding Agencies for global change research. Dr. Killeen, a US citizen, grew up in Wales and 
completed his undergraduate and graduate education at University College London, earning his 
Ph.D. in atomic and molecular physics. 
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Chairman BUCSHON. Thank you, Dr. Killeen. 

I now recognize Mr. Brown for five minutes for his testimony. 

TESTIMONY OF MR. JAMES BROWN, 

EXECUTIVE DIRECTOR, 

STEM EDUCATION COALITION 

Mr. Brown. Well, first, thank you to the Committee for the op- 
portunity to be here today and offer our coalition’s views on the 
draft legislation that is before us and on issues related to Federal 
STEM education policies. 

As you mentioned in your introduction, we are a very broad coali- 
tion but what unites us is the belief that we need to elevate STEM 
education as a national priority. At the end of our testimony, our 
written testimony, there is a list of the 35 members of our coali- 
tion’s leadership council which inform our policy positions and 
which guide our activities. 

I am fond of mentioning a couple of statistics whenever I talk 
about this topic that I think really clearly illustrate the challenge 
that we have both for our coalition and for the country. A 2011 poll 
showed that 93 percent of parents think that STEM education 
should be a top priority for the United States. The poll also showed 
that little less than half believe it is actually a priority for the 
United States, and something I think is at least a little bit related, 
and that is, another poll I saw showed that 68 percent of parents 
think their kids are in the top third of their class, which I think 
those are at least ironically linked, right? 

So suffice it to say, one of the things this Committee has done 
over the years is with a long line of witnesses established the con- 
nections between STEM education and the STEM workforce and 
the future of the country. They are inextricably linked. They under- 
pin our capacity for innovation and our American leadership. I also 
think the parents are on to something else, and that is that they 
get a very clear sense that STEM education, the STEM fields are 
where the best jobs of the future are going to be, and if you look 
at the statistics as an aggregate, the STEM fields have higher sala- 
ries, lower unemployment, and I think just parents get that sense 
from looking at the world around them, that is where the future 
is going. But it is one of the easiest things in the world to talk in 
broad terms about the importance of STEM education. It is much 
harder — the Committee has a much harder job in formulating poli- 
cies that are practical, that are real to deal with these challenges, 
and in that spirit, we tried to answer your questions in as much 
detail as we possibly can in our written testimony, and we have 
also attached a letter to that testimony that in a five-page letter 
that addresses our views on the Administration’s most recent budg- 
et proposal which was signed by more than 50 leading national or- 
ganizations. So we hope that is helpful to you. 

I wanted to touch on three topics that I thought were the most 
important points of our message to you, and that is — the first is on 
the subject of fiscal sustainability. The other witnesses have ac- 
knowledged this, and I think it is absolutely clear when you look 
at the budget environment of today and you look at the challenges 
that we face, that the Federal portfolio of more than 200 different 
STEM education programs across multiple agencies is in need of a 
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very serious overhaul, but that overhaul, if we are to do the service 
that our kids and our future innovators deserve, has to be based 
on evidence and it has to be based on stakeholder input and it has 
to be capable. We have to make decisions as a country that will 
scale up the programs that we think work and that will improve 
or will eliminate the programs that are not working over time, and 
you emphasized this in your opening statement: this has to be a 
long-term process. 

The other thing I would just say is, we also have to recognize 
that every Federal education program can be improved and that if 
we are going to use taxpayer dollars to support them, we need to 
have constructive oversight mechanisms. That is simply a fact of 
life. 

Another point to make is that we have offered some views in our 
testimony around what we think the properties of a good coordina- 
tion and management mechanism would look like, and some of 
those relate to the fact that it has to have a good conduit for stake- 
holder input, there has to be a mechanism for that input informing 
policy decisions, the coordinating mechanism has to have a voice in 
budget deliberations at the various high — very highest levels of 
government, and we have to do what we can to expand the evi- 
dence base around what is working, and that is a very complicated 
problem. It is not simple. 

And finally, why does stakeholder input matter? At the end of 
the day, the challenges we face in this space are so complicated 
that no one entity in government, no one person, no one education 
group is going to be able offer a master plan that will solve these 
challenges. It is simply not going to happen. So we have to work 
together across party lines, across disciplinary lines, and across the 
boundaries of Federal agencies to make it happen, and we have to 
do it over time. 

And the last thing I would just echo, and it is something you 
mentioned in your opening statement, Mr. Chairman, and that is, 
we have to be persistent. This is a long-term challenge, and I hope 
what we can do with this draft legislation is set in place a process 
that will get at this challenge over time. Thank you. 

[The prepared statement of Mr. Brown follows:] 
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Testimony 

Committee on Science, Space, and Technology 
Hearing on ^Keeping America FIRST: Federal Investments in Research, Science, and 
Technology at NSF, NIST, OSTP, and Interagency STEM Programs” 
November 13,2013 

James Brown 
Executive Director 
STEM Education Coalition 


Introduction 

Thank you for the opportunity to testify before the Committee and to offer our views on the 
discussion draft of the FIRST Act and issues related to federal STEM education programs and 
policies. 

The STEM Education Coalition is an alliance of more than 500 education, business, and 
professional organizations from across the country that are united in the goal of promoting 
policies to improve science, technology, engineering, and mathematics (STEM) education at 
every level. Our Coalition closely follows the development and evolution of policies across the 
federal government that seek to address the challenges our nation faces in educating the future 
STEM workforce. A listing of the members of the Coalition’s Leadership Council, which 
develops and guides our public policy agenda is included as Appendix A to this testimony. 


STEM education is closely linked with our nation’s economic prosperity in the modem global 
economy and strong STEM skills are a central element of a well-rounded education. Why? 

Here are a few reasons: 

• According to the Council on Foreign Relations, 60 percent of U.S. employers are having 
difficulties finding qualified workers to fill vacancies at their companies.' 

• While the U.S. economy grapples with economic recovery, job postings in in the STEM 
occupations outnumber unemployed workers by nearly two to one.^ 

• At all levels of educational attainment, STEM job holders earn 1 1 percent higher wages 
compared with their same-degree counterparts in other jobs.^ 

• 47 percent of Bachelor’s degrees in STEM occupations earn more than PhDs in non- 
STEM occupations."* 


^ httpi//www.cfr.Qrg/united-states/us-educatiQn-reform-national-securitv/p27618 
^ http://changetheeQuation.org/stemdemand 

^ httD://www.nga.orE/cms/home/nga-center-for-best-oract>ces/center-publications/p3ee-edu-publications/coi2-content/main-content- 

list/buiiding-a-sdence-technology-en-l-html 

http://www9-georeetQwn.edu/grad/gppi/hDi/cew/pdfs/STEMtWBINAR.pdf 
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Accordingly, STEM education must be elevated as a national policy priority as reflected through 
education reforms, policies to drive innovation, and budgetary priorities. More precisely, the 
Coalition feels strongly that action on STEM education policy should match the rhetoric on its 
importance. 

While the collected fields that make up “STEM” are clearly connected with future economic 
growth and the job market for people witli these skills is relatively strong, it’s also important to 
point out that the STEM fields are not a monolith - policies to strengthen the U.S. STEM 
education pipeline must be flexible and adaptive to a rapidly changing educational and 
workforce landscape. 

U.S. Competitiveness, STEM Education, and the Importance of the America COMPETES 
Act 

We are very pleased that this Committee is again considering federal STEM education policies 
and the reauthorization of major portions of the America COMPETES Act 

The passage of the original America COMPETES Act in 2007 and its subsequent reauthorization 
in 2010 demonstrated to the entire world that U.S. leaders can work together effectively to 
strengthen the foundations of American innovation. That original and overwhelmingly 
bipartisan bill laid out a very bold vision for expanding federal investments in basic scientific 
research and bolstering the U.S. STEM education pipeline. That vision was a direct response to 
widespread concerns that U.S. leadership in science and technology was slipping. 

Six years later, with our nation slowly emerging from worst economic downturn since the Great 
Depression, and with fiscal budget pressures at unprecedented levels, those same concerns have 
only multiplied. 

A 201 1 Harris poll funded by one of our member organizations found that, although most parents 
of K-12 students (93 percent) believe that STEM education should be a priority in the U.S., only 
half (49 percent) agreed that it actually is a top priority for this country. Further, this study found 
that only one in five U.S. STEM college students felt that their K-12 education prepared them 
extremely well for their college courses in STEM.^ 

Compoundinl thrs struggle to improve education outcomes is the reality that the federal STEM 
educatiegjj^jrtfq^io is in need of a serious overhaul. There are cuiTently more than 200 STEM 
education programs scattered across 1 3 different agencies, a huge portion of which fall under the 
jurisdiction of the Committee. A large fraction of these programs are quite small in scope. On 
the other end of the spectrum, the Department of Education’s Math and Science Partnership 
program - the largest federal program that is focused solely on STEM outcomes - has not been 
reauthorized in more than a decade. Many federal programs have limited data on outcomes and 
effectiveness and all of the programs in the current federal portfolio would benefit from greater 
cross-agency coordination and a better system of evaluation. 


^ hUp:/Avww.microsoft.com/Dresspass/0ress/2Ol !/sepl )/09-Q7MSSTEMSurvcvPR.mspx 
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Our government needs a comprehensive and strategic effort to review all federal STEM 
programs on a regular basis to ensure that effective programs are scaled up and that 
underperforming programs are improved or eliminated over time. Further, effective policies to 
manage the federal STEM education portfolio should be bipartisan and evidence-based and must 
be infomied by a strong and supportive community of stakeholders in the business, professional, 
research, and education communities. Scaling up what we know works is the only way we will 
ever improve real learning opportunities for the millions of students who must succeed in STEM 
fields in the future. 

As the global economic landscape continues to expand and evolve, a succession of Continuing 
Resolutions, coupled with the persistent Sequester, have put federal agencies like the National 
Science Foundation (NSF) in the extremely difficult position of needing to do more with less in 
order just to keep up with other countries. 

While it is relatively easy to talk about the broad challenges we face around U.S. 
competitiveness and STEM education, it is much harder to construct reasonable policy solutions. 
Our Coalition certainly appreciates this challenge and shares responsibility with you and others 
to develop and support policies that will give the country the vibrant and diverse STEM 
workforce it needs. We are pleased to have the opportunity to offer our views on several 
important education policy issues addressed in the FIRST Act discussion draft. 


Specific Feedback on the FIRST Act Discussion Draft 

In preparing our Coalition’s testimony, we are responding to several direct questions posed by 
the Committee and we also offer additional observations and recommendations. 

Question; Why is stakeholder input important for the federal support of STEM education 
programs and activities? How will the proposed legislation encourage greater input and 
engagement from STEM education related stakeholder communities? 

Because improving U.S. STEM education is a long-term undertaking, our nation desperately 
needs a4h(tfpi|gti.^nd ortgoing publievdebate on the best overall strategy. No one within our 
government or the education' coTntnunityTs going'to be able to develop or implement any kind of 
“master plan” on their own. We are going to have to work together across party lines, across 
disciplinary lines, and across federal agency boundaries and the different branches of 
government. 

The Administration put forward a budget proposal for Fiscal Year 2014 that was the most 
ambitious and sweeping effort to reorganize federal programs related to STEM education since 
the Sputnik era. This budget proposal would have consolidated or restructured more than 100 
existing programs. However, the Administration’s plan lacked crucial details and was produced 
with minimal critical input from STEM stakeholders. As an example, a major flaw in this plan 
was the lack of detail about how - or if- the missions of consolidated or eliminated programs 
would be incorporated into new initiatives proposed at other agencies. Included as Appendix B 
to our testimony is a copy of a detailed letter to the House and Senate Appropriations 
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Committees with our Coalition’s more detailed assessment of the Administration’s budget 
proposal. Many of our members and allied organizations have offered similar sets of 
recommendations on strategies related to federal STEM programs. * ’ 

Education has become a data-driven endeavor and education policy decisions need a firm basis 
in evidence, the effectiveness of which must be informed by educational stakeholders. We also 
need to remove political considerations as much as possible from this process. 

The discussion draft would create a STEM Education Advisory Panel, established under the 
President’s Council of Advisors on Science and Technology (PCAST) that would be appointed 
by the President and populated by knowledgeable individuals from across the stakeholder 
spectrum. The explicit purpose of this panel would be to provide a range of external input to 
federal decision makers on STEM-related policy questions from current trends, to non-profit and 
business community contributions, to management and evaluation of federal programs. 

When we talk about STEM stakeholders it is important to be specific. In order for any feedback 
process to be truly effective, it needs to be based in large degree on the “ground truth” inputs of 
educational practioioners - the teachers, school leaders and administrators that run public schools 
and universities, as well as their partners in the out-of-school world that includes disciiplinary 
societies, employers, museums, community centers and the like. Too often these “on the 
ground” voices are lost in conversations of national education policy. These stakedholders are 
also essential in determining the questions about what “effective” really means when evalutating 
federal programs. Securing the buy-in of these groups is critical to the long-term success of the 
education reforms that will be the object of changes in the federal STEM portfolio. 

The Advisory Panel could be also improved by providing more specificity and transparency on 
the types of inputs and critical issue areas where the expertise of panel would be sought. For 
example, this group could be charged explicitly with developing specific recommendations on 
the criteria for evaluating the effectiveness of federal STEM programs and the proper “mix” of 
programs across agencies. 

Another important area of focus is around the intergration of in-school and out-of-school STEM 
content and programming, where an increasing body of research shows that effective out-of- 
school-time programs can help young people appreciate the value of STEM fields and provide 
them with hands-on “real” experiences. This is a particular challenge tliat involves coordination 
and management of programs across multiple agencies. 

Also notably absent from the mission of the Advisory Panel is a specific charge to address 
diversity, inclusion, and equity issues. One of the central goals of our Coalition has been to 
support innovative initiatives to encourage more of our best students, especially those from 
underrepresented or disadvantaged groupspopulations, to study in STEM fields - an important 
goal of any federal STEM strategy. A large number of our Coalition members and others across 
the science and technology community operate successful programs focused on addressing 


^httPs://www.3au.edu/registration/Dublic/Guiding Principles for Community Support of America COMPETES Reauthorization as of 4-18- 
13.Ddf 

^ http://www.stemedcoaiition.org/wD-content/uplo3ds/2010/05/SupportAfterschoolSTEM letter with sigs-pdf 

^ http://www.acs.org/content/dam/acsorg/policv/publicpoiicies/enable/innovation/acs-letter-tQ-house-s-t-committee-competes-bill.pdf 
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inequalities in education and the workforce and there are many valuable lessons learned that can 
inform federal efforts with similar goals. 

Finally, our Coalition has also long-supported an inclusive definition and use of the term “STEM 
education” by federal and state programs that is not limited to only math and science, but also 
embraces engineering and technology, and broadly encompasses STEM fields and their unique 
needs in formal and informal settings. A broader, more flexible and more diverse federal 
definition of STEM education would afford states and localities the ability to invest in subjects 
outside of traditional math and science. For example, those concerned about the teaching and 
learning of computer science are particularly concerned about the narrowness of definitions of 
STEM education and other provisions in federal laws that have contributed to the 
marginalization of computer science education. This Advisory Panel should represent all these 
fields and dimensions in order to provide comprehensive insights on STEM education programs. 


Question: Understanding the current fiscal realities, how will the discussion draft of the 
FIRST Act help maintain and spur additional innovation and competitiveness in the United 
States? Why is it important that the United States address the issue of a sustainable path 
towards future scientific and STEM education funding? 

While the discussion draft deals with a broad range of science and technology policies - many 
of which are beyond the scope of our Coalition’s mission - the fiscal realities we face today as a 
collective community are starkly clear. Until the U.S. government gets its fiscal house in order, 
we will continue to endanger our nation’s ability to make sustained investments in the 
foundations of our prosperity. 

We must also do everything we can to ensure that federal resources are being put to the best 
possible use. Limited budgets mean that we must prioritize federal investments in science and 
technology, innovation, and education. Every program involving public money must have 
constructive oversight - and any management system can be improved. 

As we see it, one of the most critical public policy challenges is to tackle the knot of issues 
inherent in a federal portfolio of more than 200 distinct STEM education programs. Numerous 
studies by the General Accountability Office, several congressional committees, and other 
outside groups have repeatedly pointed out concerns about duplication, overlap, and 
effectiveness within some of these programs. At the same time, we could easily point to positive 
outcomes associated with each of these initiatives. 

The challenge for our government is to establish a much more effective, evidence-based process 
for sorting through the vast landscape of federal STEM programs to leverage limited investments 
for maximum student learning. It is only through such a process that we will ensure that 
effective programs are scaled up and that underperforming programs are improved or eliminated. 
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The discussion draff addresses this critical challenge by bolstering the oversight, input, and 
evaluation mechanisms that will fuel future budget decisions for STEM programs. In our view, 
the best possible outcome of these proposals would be to establish a mechanism that, over time, 
helps build our knowledge base about what truly “effective” means for each element of the 
federal portfolio. In an environment of constrained budgets, this is the best possible move 
toward making each federal dollar spent to improve STEM education more effective - and to 
justify a sustainable expansion of such investments in the future. 


Question: The discussion draft proposes a new advisory panel, led by outside stakeholders, 
changes to CoSTEM and establishes a STEM education coordinating office. How will these 
changes affect the STEM education community and the way STEM education programs 
and activities are managed through the federal government? 

Over the last several years, our Coalition has been involved in a variety of policy conversations 
around the issue of how best to deal with the challenges surrounding the management and 
strategic direction of the federal STEM portfolio. Numerous bills have sought to create or 
bolster this function in some way and the 2010 America COMPETES Act reauthorization bill set 
forth a concerted process to do so, through its creation of the interagency Committee on STEM 
Education under the National Science and Technology Council. 

As the federal STEM portfolio strategy issue has evolved and our understanding of the 
intergovernmental, bureaucratic, and budgetary challenges has improved, a few key factors that 
can help such an effort succeed have emerged: 

• Our ability to evaluate the effectiveness of many of the individual programs that make up the 
diverse federal STEM portfolio is quite limited. For the largest programs, student 
achievement impacts and other traditional educational measures serve as excellent indicators. 
However, for the vast array of smaller programs^ many of which are targeted at very specific 
objectives or constituencies, the question of evaluation is much more complex and difficult. 

It is also a common overgeneralization to view small educational programs as inherently 
ineffective. Therefore, a key aspect of the federal management strategy is building up our 
capacity to critically and properly evaluate these programs. There is no single performance 
measure - such as impacts on test scores - that will work for every program. 

• Access to a large pool of staff expertise on STEM education-related teaching, learning, and 
programmatic matters is essential to tlie success of any coordination process. 

• The coordination and management effort needs to be able to solicit and receive regular input 
from outside stakeholders within the STEM community. 

• It is highly desirable to locate the bulk of the coordination effort in an area of government 
that is insulated as much a possible from perceived political influence. 


*Of tile 247 STEM programs identified by CoSTEM: 67 3relessthan$lmlllion, 149 are iess than $5 miltion, and only 5 are greater than $100 
million annually- 
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• This activity should not be overly focused on eliminating duplication and overlap amongst 
federal programs and also be empowered to identify and address emerging issues, such as the 
need to balance and integrate afterschool and in-school STEM learning or to build pathways 
for getting interesting content produced by federal scientists into the hands of the right 
educators. 

• The coordination effort should have a clear pathway for informing and influencing budget 
decisions. 

While there is no single body in government that satisfies all of these conditions, the STEM 
Education Coordination Office that the discussion draft would create at the NSF would address 
nearly all of these criteria. 

The NSF already has a large pool of the requisite expertise, is widely recognized for its peer- 
review process and its work in educational research and program evaluation, and it’s professional 
staff are widely respected for their independence and extensive network of relationships within 
the community. 

The major challenges posed by locating the Coordination Office at NSF will be in ensuring that 
it has an adequate staff and secures the “buy-in” of other science and education agencies in its 
work and that its recommendations have “teeth” within the Administration’s budget development 
and interagency management process. 

One way to address the staffing challenge might be to develop this new office under the model 
used by several other interagency coordinating bodies to require agencies that fall under the 
coordination of the new office to detail one or more staffers to work in it, creating both buy-in 
and capacity at the same time. 

From our perspective, the most significant single impact of the policies proposed by the 
discussion draft will be to put in place a permanent, evidence-driven mechanism to coordinate, 
evaluate, and manage the more than $3 billion in annual federal investments dedicated to 
improving STEM education. 

Conclusion 

Simply put, if we are to keep up with our global competitors, we had better step up our 
commitment to improving STEM education and increasing opportunities to access innovative 
STEM education programs both in and out-of-school.. While the rhetoric around the issue is 
loud, and the community has powerful supporters, associated changes in policies and public 
investments have been disappointing. We hope that changes to the programs that govern 
investments in our future STEM workforce and the research that is so important to innovation 
more closely match the calls for more and better STEM education in the future. We appreciate 
the opportunity to share our views with you and look forward to working with you as the 
Committee further considers this legislation. 
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Appendix A: Members of the STEM Education Coalition Leadership Council and Affiliates 


Chair: National Science Teachers Association 
Co-Chairs 

• American Chemical Society 

• ASME 

• Education Development Center, Inc. 

• Hands-On Science Partnership 

Council Members 

• Afterschool Alliance 

• American Association of Colleges for 
Teacher Education 

• American Farm Bureau Foundation 
for Agriculture 

• American Society for Biochemistry 
and Molecular Biology 

• American Society for Engineering 
Education 

• American Society of Civil Engineers 

• American Statistical Association 

• ASHRAE 

• Association for Computing 
Machinery 

• Association of Public and Land-grant 
Universities, APLU 

• Battelle 

• Business-Higher Education Forum 

• Cable in the Classroom 


• Microsoft Corporation 

• National Council of Teachers of 
Mathematics 


• Campaign for Environmental 
Literacy 

• Education Testing Service, ETS 

• Entertainment Industries Council 

• ExxonMobil 

• lEEE-USA 

• Illinois Math and Science 
Academv/Committee for the 
Advancement of STEM Speciality 
Schools 

• John Wiley & Sons, Inc, 

• National Association of 
Manufacturers 

• Project Lead the Wav 

• Texas Instruments 

• The Alliance for Science and 
Technology Research in America 

• Time Warner Cable 

• Universal Technical Institute 


Link to: Affiliate Members of the STEM Education Coalition 
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Appendix B: STEM Education Coalition Letter in Response to the Budget Proposal 


STEM 

EDUCATION 

- ; iT . ; ■ . o’ 


May 22, 2013 

The Honorable Barbara A. Mikulski 
Chair, Committee on Appropriations 
United States Senate 

The Honorable Richard C. Shelby 
Ranking Member, Committee on 
Appropriations 
United States Senate 


The Honorable Harold Rogers 
Chair, Committee on Appropriations 
U.S. House of Representatives 

The Honorable Nita M. Lowey 
Ranking Member, Committee on 
Appropriations 

U.S. House of Representatives 


CC: Members of the House and Senate Appropriations Committees 


Dear Appropriations Committee Leaders: 

As the House and Senate Committees on Appropriations proceed with setting federal spending 
priorities for Fiscal Year (FY) 2014, the STEM Education Coalition would like to offer views on 
tlie Administration’s recently released budget proposals related to science, technology, 
engineering, and mathematics (STEM) education programs. 

The Administration’s FY2014 budget proposal is the most ambitious and sweeping effort to 
reorganize federal programs related to STEM education since the Sputnik era and we greatly 
appreciate the clear commitment of the Administration to continue to support STEM education 
as a national priority. The budget proposes $3.1 billion to support federal STEM education 
programs, a 6.7 percent increase over FY2012/13 levels. The budget proposes 13 new 
initiatives, most of which would require separate Congressional authorization, and also seeks to 
consolidate or restructure 1 14 of the 226 currently existing federal programs, 78 of which would 
be terminated with funds totaling $ 1 76 million being directed to other agencies. 

However, the broad scope of these proposed changes raises a number of serious policy questions 
about the relative and proper roles of federal agencies in supporting STEM education efforts 
within K-12, undergraduate, graduate, informal, and workforce settings that deserve careful and 
complete consideration by Congress in partnership with the STEM education community. 
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Appendix B: STEM Education Coalition Letter in Response to the Budget Proposal 
Consolidation and Realignment of Federal STEM Programs 

Our Coalition has a long history of support for comprehensive and strategic efforts to coordinate, 
evaluate, and review all federal STEM programs on a regular basis to ensure that effective 
programs are sealed up and that underperforming programs are improved or eliminated. Over 
that past three years, we have encouraged and participated in the efforts of the Federal 
Coordination in STEM Education Task Force and the Committee on STEM Education of the 
National Science and Technology Council which were established by the America COMPETES 
Act in 2009 to accomplish this function across federal agencies. 

The Administration’s budget proposal would consolidate or restructure more than half of the 
more than 200 existing federal STEM education programs. The Administration has also signaled 
that it intends to release a “Strategic Plan for STEM Education” in the next several weeks which 
we hope will share more details on how the proposed consolidations would align to overall 
national goals for improving STEM education. Many of the programs proposed for 
consolidation or elimination are at mission agencies that have longstanding expertise in 
specialized STEM fields or address specific workforce needs and many others have focused on 
informal STEM education activities. These areas make important contributions to improving 
U.S. STEM education. We eagerly look forward to reviewing the Administration’s forthcoming 
Strategic Plan, especially with regard to how the missions of programs proposed for 
consolidation would be integrated into newly proposed initiatives. 

While our Coalition does not take a position on each individual program that would be affected, 
we encourage the Appropriations Committees to look at each of the specific STEM education 
programs on an individual basis and to listen carefully to the organizations and constituencies - 
especially the students and educators - who would be impacted by the proposed consolidations. 

Views on Specific Administration Proposals 

We greatly appreciate the Administration’s continued commitment to support STEM education 
as a budgetary priority.- especially in an environment of constrained resources - as demonstrated 
by the overall proposed spending level of $3.1 billion for STEM programs, a 6.7% increase. As 
discussed previously, we strongly urge the Appropriations Committee to look closely at each of 
the Administration’s proposed changes to specific programs on an individualized basis and not 
simply eliminate each program proposed for termination while also not funding any of the newly 
proposed STEM initiatives intended to replace them. 

Our nation desperately needs a thorough public debate on the best overall strategy for improving 
U.S. STEM education and the remainder of this letter will detail our views on a wide range of the 
Administration’s proposals. 
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Appendix B: STEM Education Coalition Letter in Response to the Budget Proposal 
Department of Education (DoEd) 

Math and Science Partnerships (MSPV The DoEd’s own most recent evaluation of this 
program has shown that it is effective at improving student success and teacher content 
knowledge in STEM subjects and we strongly support continued funding of the MSP program at 
at least the current level of $150 million. Similar to prior years, the Administration has proposed 
a new Effective Teacher and Learning: STEM initiative to replace the MSP program and we 
appreciate the Administration’s updated budget justification language acknowledging that the 
current program will continue intact until this new initiative is authorized by Congress. 

STEM Master Teacher Corps- We support the Administration’s proposal for a pilot-scale STEM 
Master Teacher Corps program. This appropriately-sized effort would allow the DoEd to 
develop a better understanding of how to identify, recognize, and reward the most accomplished 
STEM educators by increasing their compensation, providing them with leadership 
opportunities, and helping to create a national community of outstanding STEM educators. 

STEM Innovation Networks: We commend the Administration’s focus on expanding efforts to 
support innovation in K-12 STEM education and look forward to working with the 
Administration to secure Congressional authorization for this proposal. We have long supported 
a balanced approach to STEM education at DoEd that combines both large-scale formula-based 
efforts with more targeted and flexible competitive programs. We also strongly urge that this 
new initiative support strong partnerships that incorporate informal and hands-on STEM learning 
with classroom-based approaches. 

National Science Foundation (NSF) 

Education and Human Resources (EHR) Directorate: We support full funding of the National 
Science Foundation’s Education and Human Resources Directorate at the proposed level of $880 
million. Robust and sustained investments in STEM-related educational research and innovation 
programs are an essential element of improving U.S. STEM education. We believe very strongly 
that education is a core mission of the NSF, equal in importance to its other missions in research 
and public awareness. NSF must maintain an appropriate long-term balance between serving 
needs in K-12, undergraduate, graduate, and informal education settings. While we appreciate 
the NSF’s emphasis on new undergraduate and graduate educational initiatives, we also want to 
ensure that this new focus does not lessen NSF’s focus or enthusiasm to advance long-standing 
K-12 and informal education goals. 

Catalyzing Advances in Undergraduate STEM Education fCAUSEl: W e support the $ 1 23 
million proposal to establish this new agency-wide program to maximize the impact of NSF’s 
ongoing efforts to support undergraduate STEM education. We also support this program’s 
focus on broadening participation in STEM, increasing institutional capacity, and alignment with 
workforce needs. 
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Science. Technology. Engineering, and Mathematics. Including Computing Partnerships tSTEM- 
C Partnerships): We support NSF’s proposal to integrate a focus on computing into the existing 
NSF MSP program in the $57 million STEM-C Partnerships initiative. We strongly support a 
definition of STEM subjects that would allow for the inclusion of computing and computer 
science and other fields relevant to workforce needs. 

Noyce Teacher Scholarship Program: We support the budget request of $60 million for the 
Noyce program, a 10.9% increase. We strongly support efforts to recruit and retain STEM 
educators with strong content backgrounds, especially those that prepare new STEM graduates 
for teaching careers. 

Advancing Informal STEM Learning tAlSLI: We are disappointed by the proposed reduction in 
FYI4 for the AISL program, a $13.6M decrease (or 23%) from current funding levels. This is 
the only program at NSF that focuses on research and best practices to understand learning in 
out-of-school settings, which is an extremely important component of STEM education reform. 

Graduate Fellowship Programs: We note that the budget proposal would consolidate a large 
number of existing graduate fellowship programs in STEM fields, both from within NSF and 
from other agencies, into a single large program managed by NSF. We are eager to learn more 
about how NSF proposes to manage this transition, especially with regard to support for graduate 
fellowships in STEM fields that have not traditionally been major research areas for the NSF. 

Smithsonian STEM Initiative 

The Administration has proposed $25 million for a new STEM education initiative at the 
Smithsonian. This initiative, which would be coordinated by the Center for Learning and Digital 
Access, proposes to create new online STEM resources for students and teachers that are aligned 
to the learning standards set by the states. This initiative also appears to consolidate a number of 
informal, afterschool, and outside-the-classroom education efforts being conducted at other 
science agencies. We appreciate the goal of better aligning such programs across multiple 
agencies and look forward to learning about how the Smithsonian would specifically support the 
informal science education community, integrate with ongoing mission agency efforts and areas 
of expertise, and work directly with educators and stakeholders in this space. 

We appreciate the opportunity to share our views with you and look forward to working with you 
closely during the Appropriations process. 

Respectfully, 

Afterschool Alliance 
Aitshuller Institute for TRIZ Studies 
American Chemical Society 
American Geophysical Union 
ASME Board on Education 
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Battelle 

Education Development Center 
Funutation Tekademy LLC 
Girls, Inc. 

Hands on Science Partnership 
Kemin 

Lawrence Hall of Science 
LearnOnLine, Inc 

NARST: A Worldwide Organization for Improving Science Teaching and Learning through 
Research 

National Council for Advanced Manufacturing 
National Council of Teachers of Mathematics 
National Science Education Leadership Association 
National Science Teacher Association 
Pathways into Science 
Society of Women Engineers 

SPIE, the International Society for Optics and Photonics 
Technology Student Association 
TODOS: Mathematics for All 

(Italics indicate members of the Coalition ’s Leadership Council) 
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Biographical Background 
James Brown 
Executive Director 
STEM Education Coalition 
November 20 13 

James Brown is the Executive Director of the STEM Education Coalition, an alliance of more 
than 500 business, professional, and education organizations, that works to raise awareness in 
Congress, the Administration, and other organizations about the critical role that STEM 
education plays in enabling the U.S. to remain the economic and technological leader of the 
global marketplace of the 2 1 st century. Prior to joining the Coalition, he was Assistant Director 
for Advocacy at the American Chemical Society. A nuclear engineer by training, he previously 
worked as a Legislative Aide for Rep. Doc Hastings of Washington, was Director of Policy and 
Development at the Consumer Energy Council of America, and began his career as an engineer 
with Newport News Shipbuilding, working on aircraft carrier construction. He received a B.S. 
from the University of New Mexico and an M.S. from Penn State, both in nuclear engineering. 
He also holds an MBA from George Washington University. 
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Chairman BUCSHON. Thank you very much, Mr. Brown. 

I would like to thank all the witnesses for their testimony. At 
this point I remind Members that the Committee rules limit ques- 
tioning to five minutes, and at this point the Chair will open the 
round of questions. I recognize myself for five minutes. 

Dr. Buckius, in your opinion, yes or no, does the proposed FIRST 
bill have any what you would call Congressional interference in the 
peer review mechanism for evaluating grants at NSF? 

Dr. Buckius. Can I do yes and no? So the two points that I 
would like to make on this regard is regarding who would actually 
affirm the awards that go out of the Foundation. The way the lan- 
guage of the discussion draft says it, the Director should. I don’t 
believe anyone is all knowing enough to be able to affirm all the 
11,000-plus awards that go out of the Foundation, so that is one 
item I would like to change if I had my choice. 

The other one is in Section C where it talks about prior an- 
nouncements of awards before they are awarded. You could only 
imagine in some of the engineering directorates, we only fund a few 
out of 100, so single di^ts. So that means that there is going to 
be 90-plus folks who prior to the award can energize the system, 
can create what I would call chaos. So the system would become 
extremely bogged down. So those are the two points on the wording 
that I would recommend you consider. 

Chairman BucSHON. Thank you. 

Dr. Sarewitz, do you have any comments on that question? 

Dr. Sarewitz. Just to reiterate what I said. It seemed to me that 
to a certain extent it depends on what you actually expect. As I 
said, it seems to me the language kind of endorses the possibility 
of a rubber stamp that any program manager or up through the 
directorship could engage in without much risk to their conscience 
or integrity. So it doesn’t seem to me that it offers a direct threat 
to the integrity of the peer review process, but on the other hand, 
it doesn’t seem to me that it offers much in the way of actual as- 
surance. 

Chairman BucSHON. Okay. Thank you. And Dr. Sarewitz, do in- 
dividual scientists behave based on incentives? I mean, how can we 
change the current incentive system so that we can change the cul- 
ture of scientific funding? And some of you in your comments — I 
mean, I was a medical doctor and I did some basic science research 
when I was in medical school, and I think one of you commented 
on that the incentives can be aligned with volume of work, less 
focus on quality of work. I mean, how can we try to revise that cul- 
ture, so to speak, so that people are rewarded for the — more along 
the lines of the quality of the work, and I would say the account- 
ability is brought more forward rather than there is this pressure 
amongst — I mean, I understand because my professors told me, the 
pressure to produce work, and that seems like we could maybe — 
we could change the incentives around some. Is that a — can you 
answer that? 

Dr. Sarewitz. Let me make a couple of comments, and I think 
that my colleagues to my right and left would have more higher 
view, ability to answer this question as well. But it is certainly true 
that the level of time that many faculty members spend chasing 
after research dollars and pumping data into papers so that they 
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can build their publication lists makes it — often makes it difficult 
to actually focus with the level of depth and concentration that one 
would like on one’s work. I think this is a common experience 
across academia. I think there are ways to deal with that. I think 
much of this has to do with the culture of academia itself, and I 
think many universities are experimenting with different ways to 
try to address it. I have suggested a few things that I thought 
could be done on the NSF end. 

At my university, Arizona State, and I think, as I say, many uni- 
versities are addressing this issue, one of the types of things we are 
doing is trying to organize in a more transdisciplinary way, which 
means around problems. That allows people from different dis- 
ciplines to be attracted to research groups with a more problem- 
solving focus that I think kind of changes the perspective from one 
of just productivity and turning the crank to getting the papers 
done and getting the grants in to actually thinking about what is 
the role of one’s intellectual endeavor vis-a-vis a problem that the 
university or the community or stakeholders have come together to 
identify as worth resolving. So I think there are lots of organiza- 
tional things that can be done. I do think it is a problem. It can’t 
be addressed with a simple quick fix. 

Chairman BUCSHON. Thank you. I yield back now and recognize 
Mr. Lipinski for his line of questioning. 

Mr. Lipinski. Thank you, Mr. Chairman. 

The last NSF reauthorization I had authored, so of course, noth- 
ing is going to be nearly as good as what I authored, but I really 
want to focus on what are some of the things going on with NSF 
here, and I hope that we can make changes because we — from this 
draft, because we certainly have heard some issues. I just want to 
follow up on what the Chairman was asking with Dr. Buckius and 
also get Dr. Killeen to add it here if he has anything. 

We were talking about — you were talking about Section 104. The 
new review requires the Director to make an affirmative deter- 
mination that awards are in the national interest, worthy of Fed- 
eral funding and meets one or more lists of potential outcomes, and 
Dr. Sarewitz had pointed out that — he pointed to the eight areas 
that had — that one of those had to be met, but this is an “and,” 
so it has to be all three of these. One issue is what is a — what is 
the national interest and how do you define that. I don’t know if 
anyone wants — that gets to be — I am not sure if that is very broad 
or very narrow, and that is something I think we really need to 
work out. But leaving that aside for the moment. Dr. Buckius had 
said that one person could not affirm — be able to affirm the 11,000- 
plus awards. Is there any way to — that such an evaluation could 
be carried out? Do you see this as a need for this? I mean, what — 
besides the fact that one person couldn’t do it, the Director of the 
NSF doesn’t have the expertise, the ability to go through 11,000- 
plus, is this — ^you know, what other comments do you have on insti- 
tuting such another review? 

Dr. Buckius. So the current process is one where you have mul- 
tiple peers assessing the merit. That goes to the program director. 
The program director has to then justify why the award will be 
made or not, and then the division director has to sign off, and so 
as a division director, I would read all of the evaluations of all the 
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awards we are going to go through and all of the ones that were 
on the border. It is a very detailed process already, and so I think 
that two-level review, I think it works really well. That is why my 
point is, I think the wording, as you have noted, they are all “and” 
but I think that those could be justified. So I really don’t think that 
we need to make a major change. I mean, I think your point here 
is, you want an affirmation, and I think that is a very reasonable 
thing in general, but I just think putting it onto one person is the 
hard part. 

Mr. Lipinski. And Dr. Killeen, do you have any thoughts on that? 

Dr. Killeen. I have a few 

Mr. Lipinski. Microphone. 

Dr. Killeen. — comments about the prior notification and also 
his comment about single person affirmation. The program includes 
all of those peer review commentary and the program director re- 
view and write-up and the division director’s sign-off, and then the 
portfolios of grants are then further looked at by committees of 
visitors that come in periodically to look and see whether the bal- 
ance is right. So I do worry a little bit about every proposal con- 
forming to a specified set of criteria because we are talking about — 
and that is why I use the word “vibrant” in my testimony. We are 
talking about scientific inquiry that includes following leads that 
may not take you anywhere. That includes setting hypotheses. So 
scientific inquiry is not necessarily always reliably, predictably 
serving a particular element of the national interest. But I think 
the portfolio has to do that. The basic organic mission statement 
for NSF really speaks to the national interest, and all of those 
“and” statements are all directly relevant and are addressed often 
in these reviews. 

There is another comment I would like to make about Section 
104 in that if the Director of NSF were to affirm, then it would 
take that person, he or her, out of the appeal process, which is also 
another part of the current mechanisms that are in place. As the 
division director signs off on every grant, the AD looks at the bal- 
ance — enough young investigators, geographic, disciplinary, collabo- 
rative. The committees of visitors come in. Then if an investigator 
gets declined and wants to appeal that decision, there is a very for- 
mal and rigorous process at NSF for that appeal and it goes up 
through two courts: the assistant director, and I managed several 
of those appeals during my stay, and all the way to the Director 
of NSF. So I think that would also be influence. There would have 
to be some other mechanism to ensure right of appeal for a de- 
clined proposal. So I have those comments about that Section 104. 

Mr. Lipinski. Thank you. 

Chairman BUCSHON. Mr. Collins is recognized for five minutes 
for your questioning. 

Mr. Collins. Thank you, Mr. Chairman. I want to thank all the 
witnesses for coming today. It is an important hearing. As a me- 
chanical engineer, I have spent my entire business career in engi- 
neering-related and science-related companies, and I think cer- 
tainly we are here today with budget deficits and related debt out 
of control. It is important that we help Americans understand the 
importance of funding for the programs this hearing is referring to 
and the impact that funding has on future economic growth in the 
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United States. Basic R&D and government help in commercializing 
that R&D is certainly a proper and a vital role of government. 

So Dr. Killeen, a fellow New Yorker, a question for you, and I 
will start with a point of interest. I have had a longstanding rela- 
tionship with the State University of New York at Buffalo as both 
a mentor to the Center for Entrepreneurial Leadership and also 
the annual Panasci Science Competition, so I know the great work 
that the university does. 

SUNY and the State of New York have embarked on a series of 
efforts designed to take advantage of the role research can and 
should play in the innovation and economic growth, and we often 
hear in Washington that the states are the laboratories or the incu- 
bators of innovative public-private partnerships, and I think it 
would be helpful if you described some of the efforts in New York — 
I know I am familiar with many of them — that are using this gov- 
ernment funding so that we can, you know, understand the impor- 
tance of it and particularly some of those which you think could 
have follow-up national implications, touching on the so-called in- 
novation deficit. 

Dr. Killeen. Thank you very much, Mr. Collins, and I noted in 
my testimony that research and development has accounted for 
roughly 40 percent of the total economic growth of the country 
since World War II, so we are talking about major return on these 
kinds of investments. In New York, as you pointed out, I think 
there are some very interesting experiments underway in really 
closing the gap between what I would call the knowledge creation 
and dissemination community, which is researchers and educators, 
and the jobs creation community, which is the private sector and 
commercial firms, and there is a win-win situation there with job 
prospects for students and so forth; so making those technologies 
coming to fruition from bench research funded by Federal dollars, 
making that transfer into commercializable products and services, 
what we call the innovation ecosystem, making that work really 
well I think is something we are really trying to focus on in New 
York with things like Governor Cuomo’s Start Up New York pro- 
gram, which is turning each one of our 64 campuses into a tax-free 
zone for up to ten years for qualified companies to work in close 
combination with academic researchers to make sure that the tech- 
nologies as they get developed and the new knowledge that gets 
created can have applicability. We also have entrepreneurs in resi- 
dence so that professors and investigators who may not have any 
affinity or experience with writing a business plan or forming a 
new startup company can get help along the way. 

So I would say that the innovation ecosystem is a system that 
is actually as weak as its weakest components, and we need to 
tune those components up going from the discovery-class research 
all the way through to full-blown commercialization and make sure 
that we don’t lose traction along the way so that the fruition of the 
federal investments are seen in the economic development. I per- 
sonally believe that there is much more than we can do in that, 
and I believe that New York is going to set the path, blaze the path 
to do this extremely well. 

Mr. Collins. Well, I agree, and again, I think, you know, when 
we have these budget deficits and the country is saying why do you 
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spend money here and not here, you know, everyone has a good 
case to make for the money they spend but I think it is important 
that we connect those dots, what you are talking about, between 
basic research and then ultimately getting it out and creating jobs 
with it. It is not enough to just do the research, put it on the shelf 
as an academic exercise, and I have noticed in New York, at least, 
you know, we are emphasizing that in an important way. So I ap- 
preciate that input. 

Dr. Killeen. If I could make a last sentence, I really applaud 
your work and that of Mr. Kilmer in the TRANSFER Act, because 
I think that really is homing in on a particular piece of the innova- 
tion ecosystem that really needs that kind of bold support. Thank 
you. 

Mr. Collins. Well, that is what we refer to as the Valley of 
Death where the ideas come forward, just hasn’t quite attracted a 
business partner. So currently, there just isn’t that funding avail- 
able, and the TRANSFER Act will allow universities to help attract 
a level of funding to help bridge the gap in that Valley of Death 
and has bipartisan support and hopefully that is something we can 
move forward on very quickly. Thank you all again for your time. 

Chairman BucSHON. Thank you. I now recognize Mr. Kilmer for 
five minutes. 

Mr. Kilmer. Thanks, Mr. Chairman, and thank you all for com- 
ing to address us today. 

I think this is a big deal. This is part of my excitement about 
being on this Committee. We had a — I used to work in economic 
development in Tacoma, and we had a sign on the wall that said 
“We’re competing with everyone, everywhere, every day forever,” 
which I always found terribly intimidating. But, you know, I think, 
you know, if you look at the genesis of COMPETES and Rising 
Above the Gathering Storm, I think it is a shot across our bow in 
terms of what it takes to increase our global competitiveness and 
prepare tomorrow’s workforce, and it was done initially in a bipar- 
tisan way, and I think that is the hope here as well. 

Several of us on this Committee as part of the new Democratic 
Coalition have worked on developing a set of principles to guide the 
reauthorization of COMPETES legislation, and in reviewing this 
draft, there is some overlap including in the legislation that was 
just discussed about dealing with the valley of death and improving 
proof-of-concept ideas or seed money for projects that can lead to 
commercialization. At the same time, I think as drafted, this ne- 
glects some I think very core issues around the lack of funding for 
basic research and lack of an innovation title, and I want to ask 
initially at least about the lack of an innovation title. As drafted, 
the FIRST Act doesn’t include any directed authorizations for pro- 
grams such as the Regional Innovation program, the reauthoriza- 
tion of a program authorized in the 2010 COMPETES legislation 
to help spur the development of regional innovation clusters or in 
general any pilot that continues to examine ways to push innova- 
tion on a regional level. 

I would like to address the first question to all of the witnesses. 
Do you feel it is important to include an innovation title in the 
FIRST Act, and specifically if you can speak to ideas around re- 
gional innovation clusters? 
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Dr. Killeen. I am happy to go first. I think regional innovation 
is very much a sweet spot. Communities have built up with past 
capacities, say, for example, in manufacturing that now need to 
reach beyond the past into the new economy, and the new economy 
is different from the old one. It is a knowledge economy. So I think 
these regional clusters where you have the combination of intellec- 
tual capacity and human capacity, students coming forward with 
competencies, that is why the connection to higher education is so 
important. You have the flow of talent, you have the intellectual 
setting of the — and the interdisciplinary kind of collaboration that 
is needed, and you put that in a regional setting where there may 
be specific things. So in New York, the regional economic develop- 
ment councils have been very successful in forging that. So I would 
personally strongly support an innovation title. 

Dr. Sarewitz. Let me reinforce that and add a little something 
to it. Dr. Killeen has mentioned a couple of times the notion of in- 
novation ecosystem, and I think those who have been doing re- 
search on innovation systems have come increasingly to appreciate 
the importance of regional connections, and if you go back and look 
at the origins of Silicon Valley and the Route 128 corridor around 
Boston, what you see is the role of DOD in catalyzing all the dif- 
ferent elements of the ecosystems so they were aggressively fund- 
ing basic research at universities in the context of the defense and 
military mission but also in the context of trying to increase the 
flow of experts who they could then hire into the defense system, 
but they were also providing funding for startup firms, they were 
negotiating intellectual property agreements, helping negotiate in- 
tellectual property agreements between faculty and small startup 
firms, and from these — from this ecosystem approach that DOD 
took in the late 1940s and the early 1950s grew of course these in- 
novation powerhouses around Boston and Palo Alto. So I think it 
is really important to take both a regional approach and an eco- 
system approach in trying to understand how to intervene in these 
systems. 

Dr. Buckius. Well, the only thing I can really add to that is, and 
it goes back to the previous testimony in July on the TRANSFER 
Act, the recommendations that are in Section 421 here I think will 
have an impact. At Purdue, we have evidence that we have done 
very similar things with an endowment and we can show for Fed- 
eral support that when you provide some proof of concept or devel- 
opment funding, we can show a 40 percent increase in licensing 
rate over a 35-year history when you invest this way. So we are 
very supportive of the TRANSFER Act and what it can do in gen- 
eral. 

Mr. Brown. I just note that our time has expired and I don’t 
think I have anything to add. Thanks. 

Mr. Kilmer. Thank you, Mr. Chairman. 

Chairman BucsHON. You are welcome. I recognize Mr. 
Schweikert for five minutes. 

Mr. Schweikert. Thank you, Mr. Chairman. 

And I don’t want to get too off track here, there was a couple 
basic questions I wanted to sort of get my head around, and Dr. 
Sarewitz, just as a bit of background, you have actually staffed this 
Committee. 
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Dr. Sarewitz. The gentleman in the red vest was my esteemed 
boss. 

Mr. ScHWEiKERT. Okay. We will talk about whether he was a 
good boss or a bad boss later. 

Dr. Sarewitz. He was a wonderful boss. 

Mr. Schweikert. Okay. I hand you a clean slate and say we are 
not going to model the peer review mechanics, the way we dis- 
tribute funding. The methodology we do today isn’t going to be the 
model we built back in the 1950s but literally I am going to ask 
you to design a modern system based on, you know, the speed of 
distributed information, you know, the way the world works today. 
How different would it look? 

Dr. Sarewitz. Can I get back to you next year on that, Mr. 
Schweikert? No, it’s a great question because — and I can’t answer 
it directly but I can say that many of the issues that the Com- 
mittee in the draft bill are dealing with are the legacy issues of the 
system that was created largely in the 1950s and that created the 
initial conditions that now we see in the system that we have, and 
I think that much of what is being discussed today is about how 
to move away from a really over-simple view of innovation that 
started with ramming some resources into the basic research end 
of things and having those diffuse out into the private sector — we 
all know that is not how the system works. 

Mr. Schweikert. Well, particularly today, and that is the nature 
of my question is, you know, let us face it is, it is a turbulent — 
you know, you never know what the next discovery is going to be. 
Sometimes it is in someone’s garage, sometimes it is in a lab, some- 
times it is on the Internet, and I have this great fear we are still 
operating in this sort of silo mechanic, and besides my other great 
concern, which I would love others on the panel who are willing to 
go there in sort of a peer review process where only a small num- 
ber are getting funded. Having read some of these, they almost 
sometimes read more like marketing pieces, and my fear — and you 
all know, there is literally, you know, grant-writing consultants out 
there that actually have marketing backgrounds helping academics 
write grants. So, I mean, there is something horribly wrong in the 
way the silo works, so what would you change today when we are 
working on it legislatively? 

Dr. Sarewitz. So I will just talk for a second so I can let my col- 
leagues contribute here as well, but I actually think that the obses- 
sion with the individual investigator is a bit of a relic that we need 
to escape from. We are gradually escaping from it. I think NSF’s 
move towards focus on centers, for example, is a productive way to 
think about it. 

Mr. Schweikert. We should disclose to the group, we are both 
from Arizona State University, and that has actually been one of 
the fixations of now the largest university in the country is bring- 
ing in, you know, discipline, you know, multidiscipline 

Dr. Sarewitz. And organizing around problems. And I think I 
would want to reemphasize the importance of a focus on the rela- 
tionship across all sectors and between institutions rather than 
particular specific institutions. 

I think it is the ecosystem function that matters, and it is cer- 
tainly true that the weakest link in an ecosystem can compromise 
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its function but we focus much less on the interactions than we do 
on the individual components, and I think that that is the key to 
addressing the sort of rethinking that you are getting at, Mr. 
Schweikert, but I would be interested in 

Mr. Schweikert. And it is always great when you give everyone 
60 seconds to answer one of the great questions of life. Doctor? 

Dr. Buckius. Can I just give you two principles that I would put 
as foundational? You have to invest in the genius of our scholars 
and our people. You don’t want a top-down system. You want the 
best ideas come from the genius ideas of the people. 

Mr. Schweikert. But isn’t that one of the design problems we 
have today? We have very much sort of an ivory tower system that 
we are sort of trying to break apart. 

Dr. Buckius. But the people have the ideas and so if we start 
to tell them what the ideas are, we won’t get the best ideas. The 
other principle I think is certainty. There is so much uncertainty 
now. We are losing a cadre of innovators that will never come back. 
So we need some certainty in the system. 

Mr. Schweikert. Okay, in 15 seconds. 

Dr. Killeen. Fifteen seconds? It is a great question, and I think 
there are many factors to it. The peer review system, it is like a 
garden. It needs to be tended. There are bushes and flowers and 
so forth. I do think there are some new historic forcing functions 
that have to be taken into account, and NSF, in my experience, 
does a fabulous job of these kind of discussions and experimen- 
tation. One would be that the first past-the-post model of peer re- 
view needs to be opened up to more collaboration, which is what 
your question is driving at 

Mr. Schweikert. And I know we are over time, but I have al- 
ways had this curiosity of why isn’t there a level of almost 
crowdsourcing in the reviewer process 

Dr. Killeen. Absolutely. 

Mr. Schweikert. — on a very large scale has a purifying effect, 
and that is for a future round, so thank you for your tolerance, Mr. 
Chairman. 

Chairman BUCSHON. Thank you. I will now recognize Ms. Esty 
for five minutes. 

Ms. Esty. Thank you, Mr. Chairman. 

Mr. Brown, you haven’t had a chance to speak for a while, so I 
think it is time for a question for you. In your testimony, you spoke 
about the poll finding that only one in five college students found 
that they were adequately prepared, well prepared in high school 
through the STEM disciplines, so I would like to follow up on that. 

We have been researching this pretty extensively in Connecticut, 
and we have seen the difficulty schools are having in supporting 
STEM education and making it accessible to students, particularly, 
frankly, in the lower grades, and I have introduced something 
called the STEM Jobs Act, which is focused on enhancing profes- 
sional development, again, especially in these lower grades where 
frequently our educators are not — this is not their field, this is not 
what they are comfortable with. And I would like from your point 
of view as Executive Director of a STEM ed coalition what you 
think the best way the Federal Government can be successful in 



72 


encouraging STEM support for the teachers, particularly in these 
lower grades. 

Mr. Brown. Thank you for the question. The National Science 
Foundation has a number of programs in this area, and if you look 
across the rest of the Federal agencies, the largest program in the 
Federal Government that deals with STEM education as a sole 
purpose is something called the Math and Science Partnership pro- 
gram at the Department of Education, and one of the challenges 
we face when you talk about teacher professional development is 
that the teaching environment is changing really fast now, tech- 
nologies in the classroom we are dealing with new standards in 
many states and teachers are challenged to keep up with the state- 
of-the-art fields that didn’t exist 15 years ago are now the focus of 
major education reform efforts. And so that landscape is changing 
very quickly, and one of the things that research shows that the 
quality of the teacher in the classroom is a really important indi- 
cator of the success of students. The corollary to that statistic of 
kids not feeling they are prepared in college is the statistic that 
only about 40 percent of the people who enter college in a STEM 
degree finish the degree in six years. 

So I think one of the principal goals of any coordination function 
across the agencies or any Federal strategic plan needs to place at 
its center the notion that we have to recruit the best possible 
teachers into these jobs and we also have to make sure that the 
existing teaching workforce is getting all those supports that they 
need, and the Federal Government is not the primary provider of 
resources to teachers, that is the states, so we have to make sure 
that the Federal Government is aligning its needs to the on-the- 
ground truth that educational stakeholders can bring to that equa- 
tion. 

Ms. Esty. Thank you. And then I would like to turn again to this 
innovation and ecosystem idea, which I think is tremendously im- 
portant. 

I was struck as you were all speaking about the fact that DOD 
was central to the development in Palo Alto as well as the Boston- 
Cambridge area, but let us look at what DOD has: virtually unlim- 
ited R&D money, long-term, no question that money is going to be 
there, as well as specific goals in breaking down silos to get people 
to focus on how to achieve specific goals. So if you could think 
about in this constrained budget situation we find ourselves in 
what lessons do we take from this as we apply it towards public- 
private partnerships, things like the semiconductor research cor- 
poration? How can we think about leveraging of U.S. dollars, en- 
suring a constant stream of dollars for basic R&D that will only 
come out of the Federal Government, and nevertheless recognizing 
that we will need help from the private sector to leverage that 
money, ensure that stream keeps going? So whoever wants to 
weigh in on that? 

Dr. Sarewitz. Just briefly, first of all, I think you have captured 
exactly the essence of the problem. Let me add two other things 
about DOD. I mean, you mentioned the mission. That is very im- 
portant. Another is that it is both — it is and was both the entity 
that commissioned the R&D and was the user of the product so it 
could hold the feet of those who were doing the R&D to the fire 
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to produce what was necessary, and then here is another key point. 
They had a pretty high price point. It is not that just they spent 
a lot of money on R&D, which they did; they spent a lot of money 
on procuring things and they could do things like spend $30,000 for 
a 40-pound GPS receiver that was the first one that was going to 
be used as a prototype that then created some confidence in the 
producers that they could then spin this out, particularly in civilian 
applications. It is very difficult to reproduce that in the civilian sec- 
tor. But I do think one of the keys is close understanding between 
the users, potential users of the information and those who are pro- 
ducing it, and often this gets people who are applicants for basic 
research a little edgy because they think it is about controlling the 
agenda of basic research. That is not the case. Much basic research 
is done in the service of particular goals. It is not controlled. It is 
an exploration of the fundamental science, but it is within a con- 
text, and I think it is very important to understand that much pro- 
ductive basic research is carried out within a context that requires 
communication between those doing the research or their entities 
and the ultimate user of the knowledge. 

Dr. Killeen. I would just like to add if I could, it is another per- 
ceptive question. I think it is all about partnering and partner- 
ships, and partnerships have to be authentic and they have to be 
conducted with integrity and all the accountability layers and 
transparencies that are needed. But I think there is an opportunity 
here to open up the throttle on our R&D enterprise largely writ in 
this country to close those gaps, to develop policies that allow those 
intellectual properties to flow and ebb and ebb and flow. This is not 
to take anything away from basic research. It is an “and.” Basic re- 
search is absolutely essential and needed in order to enable these 
kinds of larger-scale public-private partnerships that can drive re- 
gional economies, and we have seen that and we have examples of 
that happening in our state. 

Dr. Buckius. Do you want more? So, just one quick comment. 
Partnerships other than the Federal Government are going to be 
important to every one of us. We have approval from the board of 
trustees Purdue to fundamentally change our intellectual property 
so that we can be what I would call true partners now with indus- 
try rather than a remote partner, and so we hope that we are going 
to become, well, the preferential partners in cases but our goal is 
to be much better partners with folks than we have been in the 
past. 

Ms. Esty. Thank you all very much. 

Chairman BUCSHON. Thank you. I now recognize Mr. Hultgren 
for five minutes. 

Mr. Hultgren. Thank you, Mr. Chairman. Thank you all for 
being here to discuss this very important subject and important 
legislation that is going to be before us here. Scientific research 
funded through NSF, NIST, OSTP are such an important piece of 
America’s innovative ecosystem as we have all been talking about 
this morning, and it is crucial, especially at a time like this fiscally 
challenging time, for us to ensure that our money is spent in the 
smartest possible ways. 

I am also greatly concerned by the Administration’s proposed 
STEM reorganization, which many of the scientific community 
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were equally caught off guard with. I am glad this Committee will 
continue working with the stakeholder communities, the people ac- 
tually on the ground and in the classrooms, to ensure our STEM 
education proposals are in the hest interest of our children and the 
disciplines we hope to make more accessible to them. 

Mr. Brown, I wonder if I can focus this to you at first. What has 
been your reaction to the proposed STEM reorganization and how 
does this draft legislation address potential concerns in the STEM 
education stakeholder communities? 

Mr. Brown. Well, first I would like to thank you for stepping up 
this Congress and becoming one of the co-chairs of the STEM Edu- 
cation Caucus. It is nice that you and Mr. Lipinski are co-chairs 
and on this Committee. One of the things I mentioned, in our writ- 
ten testimony we cite a lengthy letter with views on many different 
aspects of the Administration’s budget proposal. I think you charac- 
terized it correctly in terms of the reaction from the community. In 
fact, the nature of that proposal and the sort of sweeping changes 
that were proposed with very little stakeholder input and with very 
little clarity on how the missions of programs proposed for elimi- 
nation would either be kept or integrated into other efforts and 
across agencies, across appropriations bills. I think the budget pro- 
posal itself has raised this issue of needing to create a more formal 
mechanism for stakeholder input into STEM education programs, 
which it may be somewhat of a blessing in disguise considering 
that despite all these concerns, if you look at how it is reflected in 
the appropriations process we have, it hasn’t really gone very far. 
So if the result of that process is to create a better stakeholder 
mechanism, I think we made some progress there. But I would like 
to give the Administration credit for giving us a good example of 
how things can work the right way, and that is — last summer in 
July, the President announced, I believe in the Rose Garden, a $1 
billion STEM master teacher coordination, and frankly, it is kind 
of hard not to default into my Austin Powers voice when I talk 
about something like that, but it was a really large investment and 
it was news to a lot of the people in this room, and, you know, that 
is a great challenge, but I am not sure that, you know, everybody 
looked at that as being vetted with the community and having the 
right kinds of input, and to the Administration’s infinite credit, 
they got a large group of stakeholders together and worked on this 
problem for ab^out six months and produced something in the budg- 
et proposal that was a $35 million very focused pilot program that 
recognizes the challenges in creating a national STEM master 
teacher core. That is the kind of process we like to see on a much 
larger scale. 

Mr. Hultgren. Thanks. I would open this up to all of you if you 
have some thoughts. We certainly have already discussed much 
about the post-secondary education STEM efforts within a formal 
setting, but I would like to get your perspective on the importance 
of utilizing informal science education institutions such as muse- 
ums as an avenue for STEM engagement that cannot always be 
made in the classroom, especially to earlier grades. We are so 
spoiled, those of us who spend time here in Washington, D.C., just 
the incredible museums we have. I feel the same way in Chicago 
of just amazing museums. I was down at the Museum of Science 
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and Industry, just this week I was back visiting with them and see- 
ing some of their latest exhibits, so inspiring, able to walk around 
and just see the faces of young people excited about science 
through that. I wonder if you could talk a little bit — I only have 
a minute left but would love to hear your thoughts if any of you 
have thoughts of some of those informal settings that can inspire 
and be a key component of the ecosystem of STEM education. 

Dr. Buckius. So at NSF under broader impacts, many of the pro- 
posals do talk about informal education, and so when we are fund- 
ing activities in even basic research, the broader impact side can 
address informal education through museums, and I don’t have the 
data but I was absolutely amazed when those folks come forward 
with the impact that museums and informal education can have on 
this country. 

Dr. Sarewitz. Very quickly, yeah. We have had fabulous inter- 
actions with museums, also with the informal science education 
group in education and human resources at NSF. Museums — our 
interest is in getting citizens engaged in discussions about science 
and technology and their social implications. Museums are wonder- 
ful places because they cycle through such huge numbers of people 
who are automatically engaged but museums are very creative. 
They really love this kind of stuff, and it is actually a different 
model of science education that I think hasn’t nearly been taken 
seriously enough but we found to be very, very productive. 

Dr. Killeen. I would just add, just generalizing your very astute 
comment, I think experiential learning in all settings at all levels 
of education has been shown to give better outcomes in terms of 
STEM competencies and just public affinity for science. Museums 
are great. You know, it can change people’s lives to have an active, 
hands-on experiential opportunity post-secondary, pre-secondary, 
and we need to do that at an enterprise level in order to really at- 
tract the best capital, human capital to the table. 

Dr. Sarewitz. Can I add one quick point to that, which is, it has 
curricular implications too. We have discovered that through muse- 
ums, getting students interested in the social aspects of science and 
technology, then get them interested in the science and technology 
itself in ways that they wouldn’t have been beforehand. 

Mr. Hultgren. My time is expired, but I do want to just say 
thank you. We all agree how important this is. I do have to tell 
you, they are nervous again with some of the proposals that have 
been coming out, and just we are shocked, so I ask again, any way 
we can be working together, linking arms, making sure everybody 
understands how important this is and that we are not pulling the 
rug out from this key component of museums that absolutely spark 
interest, certainly in young people but even in parents that get to 
go along with their kids and things. 

So with that. Chairman, thank you for your generosity and the 
time, and I appreciate you holding this hearing. Thank you. I yield 
back. 

Mr. Bucshon. I now recognize Mr. Peters for five minutes. 

Mr. Peters. Thank you very much, Mr. Chairman, and thank 
you, gentlemen, for being here. 

I want to go back to something we talked about, an observation 
that there seems to be a little bit of inconsistency in the draft with 
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respect to streamlining and with respect to this national interest, 
and I guess the observation I have is that the system that we have 
developed for science, this peer review system, has proven so effec- 
tive because it has been independent of the government, and we 
don’t do a lot of supervising of what basic scientific research would 
be because — and by its nature, we don’t really know where it is 
going to lead. So does it strike you as inconsistent with that to add 
this overlay of a governmental judgment on whether it is in the na- 
tional interest? Does that concern you at all? Dr. Killeen, maybe? 

Dr. Killeen. Well, If I have a concern, it is mostly the message 
that this bill will send out to the world. In fact, and as my testi- 
mony indicated, I hope it is vibrant, enthusiastic, let’s take on the 
21st century, tl.S. can do kind of message rather that one that 
seeks to find the constraints and stiffen the sinews. I think my per- 
sonal experience with NSF, it is a magnificent national asset, and 
we don’t want to throttle it back nor do we want to have the self- 
policing get to a point where there are clear infractions of integrity 
and accountability. So this is a delicate balance that you have to 
face. We need to unleash the high-performance aircraft here and 
recognize that a lot of the flaps are going to have to be moving to 
keep it stable and flying and not limit the opportunity space. 

Mr. Peters. It is nice that we are the envy of the world in what 
we have created. We have done it, and we have respected that in- 
novation happens outside of this building, to say the least, and for 
us to be putting anyone in judgment of what is in the national in- 
terest in that context seems to me to be shooting ourselves in the 
foot. 

The other thing I will make an observation of is that with re- 
spect to streamlining, we are asking in Section 301 that the Office 
of Science and Technology Policy look at regulations to try to make 
streamlined, and now we are adding this Section 104, new require- 
ments that would increase the administrative burden on NSF and 
on its researchers. So it just seems to me that we ought to be comb- 
ing out of this — the interference that the government would pose 
on a system of scientific research, not just with NSF but across the 
board including things like NIH that has proven to be so innova- 
tive and productive and has set us up as the leaders in science in 
the world. So it does strike me as odd that we would be in this 
Committee trying to find ways to constrain what had been so suc- 
cessful. 

Which bureaucratic — assuming you accept the notion that we 
should be asking the government to decide what the scientific value 
or the national interest is in this research, what would be the kind 
of bureaucratic setup and findings that wouldn’t interfere in the 
way that I am expressing concern about? Do you see any way that 
you could set it up without interfering in what has been such a 
success already? Anyone? 

Dr. Sarewitz. Can I step in here? I think it is important not to — 
it is certainly important to protect peer review from political inter- 
ference and from bureaucratic excess but it is also important not 
to treat it as sacrosanct and as if it is always perfect. I think — I 
have never administered peer reviewed programs but I have been 
a peer reviewer, I have been on NSF peer review panels, so I am 
familiar — and I have been the subject of peer review, both positive 
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and negative. So no one thinks it is perfect, and I think that is im- 
portant to understand how to improve it especially in a time of 
fierce competition. 

Getting back to the Economist article that I opened my state- 
ment with, I think there is evidence in fact that the peer review 
process is not up to some of the tasks of dealing with the chal- 
lenges of a highly competitive, highly kind of hype-driven enter- 
prise. So I think we need to take that seriously, and I think it is 
really important to have this discussion. As I have said, I am not 
particularly attracted to the specific provision of Section 104 but I 
do think the goal of being smarter about this is appropriate, and 
I think that NSF’s response this summer in basically refusing to 
talk about what its process was did not serve it well because, in 
fact, they should be proud of the peer review process and should 
be willing to talk about how it works. 

Mr. Peters. As I understand it, the issues you have identified 
aren’t ones that would be dealt with in this building as well as in 
the scientific community at large. 

Dr. Sarewitz. I am not so sure. I think 

Mr. Peters. Publication of negative information or the way we 
don’t make data available early in the process, those are all things 
that can be done without a determination of whether a specific sci- 
entific research project is in the national interest. My time is ex- 
pired. 

Dr. Sarewitz. This is true, but Congress is often very good at 
providing signals that allow NSF to act. 

Mr. Peters. Different issue, but thank you very much for being 
here. I appreciate it. 

Mr. Collins. [Presiding] Thank you. The Chair now recognizes 
the Congresswoman from Wyoming, Mrs. Lummis, for five minutes. 

Mrs. Lummis. Thank you, Mr. Chairman, and I thank our wit- 
nesses for being in attendance. 

My questions are going to revolve around how to create a sus- 
tainable path to fund research, especially basic research. Now, we 
know that under the stimulus bill, there was an additional $3 bil- 
lion that was provided to the NSF. Other research agencies saw a 
similar injection of funding. So these were one-time funds. Is it bet- 
ter to have steady funding at a sustainable level or do these one- 
time injections help stimulate an area of research that is really cut- 
ting edge? Dr. Buckius? 

Dr. Buckius. Thank you. This is a great question. There is no 
question that the stimulus funding energized a tremendous number 
of activities in this country, well received, and I think the research 
that was performed was just superb. I am going to go back to my 
principles though. Certainty will help our innovators and our 
young people get into basic research, and if we don’t have some cer- 
tainty, then I am really fearful that we are going to lose a whole 
generation of potential discoveries. So I would argue if you gave me 
a yes or no to go for certainty, but when you plunk down funding 
and if you have a national challenge and you put funding out there 
to solve that problem, you are going to get great ideas too. So I 
don’t want to say that it is an either/or but I do really worry about 
the future of the country, the debt we are going to have if we don’t 
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have these folks being the true innovators. So certainty, I think, 
would take precedence. 

Mrs. Lummis. Does anyone else different? Dr. Killeen, I see you 
nodding. 

Dr. Killeen. I absolutely agree with that. I was at NSF when 
the stimulus package came, and I could cite many wonderful things 
that transpired from that. But if you are looking at a steady 
growth, I think that is the recipe for a real muscular program 
going forward. If success rates for proposals drop to single digits, 
you can imagine a young 35-year-old who has gone through all the 
hard classes and is ready to do things for the country in the na- 
tional interesting, bringing all that to bear, and she has to write 
10 proposals for a chance to get an award to liberate that energy, 
that is not really enough. So we need a way to manage the process 
so that the human capital can actually be brought to the table and 
these brilliant young investigators participate in the future of 
R&D, which I think is Dr. Buckius’s point. 

Mrs. Lummis. Anyone else wish to weigh in on that particular 
issue? Okay, then. 

I am going to move to the notion of, how then when we have sort 
of a pop of money can we maximize its effect? Dr. Buckius, you 
mentioned earlier the notion of identifying those truly brilliant in- 
dividuals and providing them with the resources they need to maxi- 
mize their benefit to society. Can that be done through particular 
prizes? Is there a better way to identify and fund those absolutely 
magnificently brilliant scientists? 

Dr. Buckius. What I was getting at is grant challenges, so it 
might not even be a scientist, but your point is well taken. Prizes, 
I think, are an interesting approach, and I think it goes back to 
this crowdsourcing idea. I think we are going into kind of a new 
era where maybe some of these kinds of ideas could actually chal- 
lenge our young people and we might see some very creative activi- 
ties. I am back to this point where the genius is in the individuals, 
and we have got to get it out, and the way to get it ought might 
be some kind of a prize situation, or a moon shot, you know, an- 
other Sputnik, something that will actually challenge the young 
folks to actually be very, very creative and get into this business. 

Mrs. Lummis. Anyone else? 

If we had fiat funding, which in this environment seems to be 
more realistic, and then had these little pops of additional funding, 
how could that be utilized most effectively, especially with regard 
to basic research? Anyone? 

Dr. Killeen. Well, what comes to my mind is, the hardest deci- 
sions at NSF are the declination decisions, and if you are leaving 
on a cutting-room floor so many wonderful ideas, a pop sounds 
great, any pop sounds great if you are representing a community 
that is vital, that is integrated, that is moving out, that has got 
great ideas. So I wouldn’t dismiss anything that would provide us 
the scientific and technical and educational communities with for- 
ward momentum. That is what we need, forward momentum to 
grasp the challenges that we have talked about before of economic 
development, of new knowledge creation, of retaining our status as 
first in economic competitiveness. 



79 


Mrs. Lummis. Thank you. My time is expired. Thank you all, 
gentlemen. 

Mr. Collins. Thank you. The Chair now recognizes the Con- 
gresswoman from Florida, Ms. Wilson, for five minutes. 

Ms. Wilson. Thank you, Mr. Chair. 

Over the past decade, inflation-adjusted wages for the bottom 70 
percent of income earners have actually fallen. A key reason for 
this unacceptable decline is decline of manufacturing and other sec- 
tors that offer high-paying jobs and offer good wages. There is a re- 
sponsible and sustainable way to address this crisis of jobs and 
wages. We must invest in innovation. 

While it is essential that we authorize America COMPETES, I 
have deep, deep concerns about the EIRST Act as it now stands. 
We need to maintain our focus on research to boost competitiveness 
but I fear that the new stipulations in this bill are focused more 
on regulating the efforts of scientists who do not need burdensome 
new Federal oversight. Can either of you speak to why the Innova- 
tion Services Initiative was eliminated under the Manufacturing 
Extension Partnership, MEP program, in the current draft? The 
initiative’s purpose has been to help small and medium-sized man- 
ufacturers lower their energy consumption, greenhouse gas emis- 
sions and environmental waste. I have always believed that effi- 
ciency and cost saving were bipartisan values, and given the recent 
events in the Philippines and the most recent report of the Inter- 
governmental Panel on Climate Change, it strikes me as highly ir- 
responsible to eliminate efforts to deal with the mounting problem 
of greenhouse gas emissions. 

Can you speak to why you believe the Innovation Services Initia- 
tive was eliminated? 

Dr. Buckius. I will be very honest: I did not understand that sec- 
tion of this particular draft discussion. 

Ms. Wilson. You do not understand what? 

Dr. Buckius. I didn’t — so I think you are referring to 408, and 
I did not understand what was actually being withdrawn, so I real- 
ly can’t comment on that. 

Ms. Wilson. So is that a secret? 

Dr. Sarewitz. I think I can speak for us and say that overall we 
are sympathetic with the position that you are articulating but 
can’t speak to the specifics of the point as made in the bill. 

Ms. Wilson. Oh, okay. So perhaps we need additional hearings 
on that particular initiative. 

Okay. I believe Mr. Kilmer did speak about America COM- 
PETES, but in the America COMPETES Reauthorization Act of 
2010, this Committee authorized the Department of Commerce to 
partner with local communities to help spur the development of re- 
gional innovative clusters that leverage regional assets and re- 
sources around a particular niche or industry. This was an exciting 
provision with regard to my goal of spurring innovation that pro- 
motes job creation. As currently drafted, the FIRST Act does not 
reauthorize this program. This Committee has heard repeatedly 
that regional innovation is important for economic growth and job 
creation. Are you supportive of Federal efforts to spur regional 
clusters? If so, what should this Committee be doing to foster suc- 
cess in such clusters? 
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Dr. Killeen. I think I am definitely in support of regional eco- 
nomic development clusters. I think we have seen in New York, for 
example, tremendous advances in nanotechnology which are lead- 
ing to new jobs in advanced manufacturing that can transform 
communities and that kind of thinking is I think underpinning 
your questions and your concerns. We talked earlier in the hearing 
about an innovation title to this draft discussion bill, which I think 
might well add value to that along the lines that you are sug- 
gesting. 

Ms. Wilson. Thank you. Anyone else? No one else is supportive 
of the Federal efforts to foster clusters? 

Dr. Buckius. No, I think you heard we are supportive. 

Ms. Wilson. Good. 

Dr. Sarewitz. We had, before you were able to come to the hear- 
ing, a similar colloquy with Congresswoman Esty, and I think we 
all indicated that we think that this is where the action is to a con- 
siderable extent. 

Ms. Wilson. Okay. Thank you. 

Mr. Collins. I would like to now ask unanimous consent that 
the gentlelady from Oregon, Ms. Bonamici, be recognized for five 
minutes. Without objection, the Chair does recognize Ms. Bonamici 
for five minutes. 

Ms. Bonamici. Thank you very much, Mr. Chairman, for holding 
this hearing, and thank you to the Ranking Member as well, and 
for allowing me to participate even though I am not on this Sub- 
committee. It is a very important issue. 

In the district I represent in Oregon, innovation is key to the 
economy, much of which depends on STEM and high-tech fields, 
and even though I missed the testimony — I was in the Education 
Committee — I assure you, I read the testimony and the word “inno- 
vation” is mentioned multiple times, not only in your testimony but 
also in the proposed legislation, and business leaders often describe 
innovation and creativity as a key to economic growth, global com- 
petitiveness, and like my colleagues, I hear from technology compa- 
nies about the need for more STEM graduates and from constitu- 
ents and educators who know that keeping students interested in 
STEM requires interdisciplinary education. But how do we assure 
that we have innovators? As this Committee considers legislation 
to reauthorize America COMPETES Act and in any STEM edu- 
cation discussions, I urge my colleagues to consider the potential 
that integrating the arts and design broadly defined into STEM 
education and the role that that can play in developing innovative 
minds. 

Research shows that educating and engaging both halves of the 
brain can help to foster innovation and do more to keep students 
engaged, and this potential is why our colleague. Representative 
Aaron Schock, and I have started a bipartisan STEM to STEAM 
Caucus where we promote the integration of arts and design into 
STEM learning, to engage students, to develop their creativity and 
critical-thinking skills, and to encourage them to pursue and stay 
in STEM careers. 

There was a recent issue of Economic Development Quarterly, 
and they talked about a study. Here is just a part of the abstract. 
Government, schools and other nonprofit organizations are engaged 
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in critical budget discussions that may affect our economic develop- 
ment success. The assumption is that arts and crafts are dispen- 
sable extras. Research suggests, however, that disposing of arts 
and crafts may have negative consequences for the country’s ability 
to produce innovative scientists and engineers who invent patent- 
able products and found new companies. And that is one of the rea- 
sons why the U.S. Patent Office was at our kickoff of the caucus, 
very interested in this issue of assuring we have an innovative 
workforce. 

So I want to ask Dr. Buckius — I hope I said your name right — 
in your testimony, you talk about Federal research and how it en- 
ables the education and training of the next generation of 
innovators, and you say that our STEM students and all students 
need a broad-based education to make a difference in the world. So 
can you talk about that difference that a well-rounded, broad-based 
education makes in fostering innovation? 

Dr. Buckius. Thank you for this question. I could not have asked 
a better one. So Purdue, when you add up our engineering grad- 
uates and our technology graduates, we graduate the most of those 
in the country now. Our president at Purdue has very clearly made 
a statement that we believe in a broad-based education. We believe 
that if you are going to succeed in this world today, it cannot only 
be the STEM disciplines — we have two A’s, by the way, arts and 
agriculture — and we clearly support this concept. Interdisciplinary 
activities which you referred to are also central. People need to un- 
derstand that the problems and the issues that are facing this 
country and facing this world aren’t going to come from one dis- 
cipline very much longer, and so we need to generate graduates 
who understand the breadth of problems that we are all going to 
see. I am very supportive of all your comments. 

Ms. Bonamici. Thank you. 

And Dr. Killeen, you mentioned workforce development in Amer- 
ica COMPETES and indicate you would support research into un- 
derstanding how students learn STEM and how to best teach stu- 
dents in STEM fields. So is there room for improvement in the cur- 
riculum? And I would also like Mr. Brown to respond to that as 
well. 

Dr. Killeen. Yes, I think there is also room to improve the cur- 
riculum and to improve the cognitive gain that students get, and 
I love your A perspective on STEM. It is all-hands-on-deck kind of 
world we are living in. We need to engage all primary stakeholders 
in solutions that are meaningful for society. I think the biggest 
thing I would say, though, about STEM education is, I think we 
know now the role of experiential learning, that that really can 
transform engagement. It leads to persistence when students enter 
undergraduate settings. We have seen that firsthand as research 
demonstrates that. So it is not just in the classroom hearing the 
pedagogy or online with online but hands-on opportunities that 
allow for experiential learning. I think that is definitely part of the 
secret sauce. 

Ms. Bonamici. Thank you. Mr. Brown? 

Mr. Brown. This is a fascinating topic about how to integrate 
the arts into STEM education or STEAM education, and thank you 
for starting your caucus and trying to integrate those efforts with 
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the larger STEM education conversation. I think we have a lot of 
issues with regard to how the term STEM is defined, and one of 
the things that we emphasize really strongly in our testimony, and 
I hope the Committee moves on this, is the notion of having a very 
stakeholder-based definition of the STEM subjects, and I would cer- 
tainly think that the arts community would be a stakeholder in 
that conversation because when we talk to employers, they talk 
about creativity, design skills, things that fall within the arts com- 
munity, and we certainly want to make sure they have a seat at 
the table when we talk about what, you know, the skills of the fu- 
ture really are. 

Ms. Bonamici. My time is expired. Thank you again, Mr. Chair- 
man. 

Mr. Collins. Well, thank you. That will bring our hearing to a 
close. I want to thank all the witnesses for your testimony. It was 
very appropriate and timely. 

The record will remain open for two weeks for additional com- 
ments and written questions from Members. 

So with that, the witnesses are excused. The hearing is ad- 
journed. 

[Whereupon, at 11:49 a.m., the Subcommittee was adjourned.] 
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Answers to Post-Hearing Questions 

Responses by Dr. Richard Buckius 

HOUSE COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY SUBCOMMITTEE ON RESEARCH AND TECHNOLOGY 

"Keeping America FIRST: Federal Investments In Research, Science, and Technology at NSF, NIST, OSTP and 
Interagency STEM Programs” 

Questions for the Record, Dr. Richard Buckius, Vice President for Research, Purdue University 

Questions submitted fav Reo. Larrv Bucshon. Chairman. Subcommittee on Research and Technology 

1. Several questions were raised about administrative feasibility with Section 104 in die FIRST Act discussion draft; 
the attached is the outline plan NSF presented to Chairman Lamar Smith and Chairman Larry Bucshon at the end of 
September 2013, The intent of section 104 is to parallel the NSF's plan: assuring transparency and accountability 
by setting forth grant justification before public announcement. 

Do you agree that NSF’s proposed plans are adequate to address the concerns about accountability and 
transparency of NSF funded grants? In what specific ways could the language in section 104 of the FIRST discussion 
draft be strengthened? 

Do you agree that the NSF should act to quickiy increase public transparency and accountability of all dollars spent 
by the agency? 

The original 1950 Act established NSF "to promote the progress of science; to advance the national health, 
prosperity, and welfare; to secure the national defense; and for other purposes." These founding statements 
appear to encompass the listings in Section 104(b} of the FIRST Act and should be sufficient without additional 
legislative language. The wording in Section 104(c) will create a tremendous burden cm die Foundation. As I 
noted during the hearing, the prior announcements of the more than 11,000 annual awards selected to be 
funded would invite community input from the thousands of principal investigators whose proposals were not 
selected and would bring the entire proposat/award process to a halt. 

The agency revised plan provided to you in September 2013 is diagrammed below: 



PO analyse, development 
of recommendatioDS 



This revised process as diagrammed will meet the desired increase in public transparency and accountability. An 
increase in workload, particularly at the Program Officer level, will occur yet is warranted. 
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2. Does the proposed FiRST biil require a change in thinking towards attitudes concerning scientific funding? Do you 
think it will interfere with the current research activities and progress in scientific research? 

I support the agency's diagrammed approach as indicated in the previous question, it revises the current 
approach and will increase public transparency and accountability. Rather than implementing the various 
elements of the FIRST blit, this revised NSF approach seems appropriate. 

3. Do you agree that iPAs should view their time at NSF as public service to the scientific community? Do you agree 
that IPAs generally gain valuable contacts and experience that would help them advance their future careers? Do 
you agree that Universities should be involved wi^ increased cost sharing, as was recommended by the NSF IG's 
March 2013 report? Do you agree that the NSF, should Implement cost-controls with IPAs? 

A mix of federal employees and IPAs is essential to NSF. The federal employees provide the necessary continuity 
to all the Foundation processes. They are the foundation of the agency. The IPAs bring active researchers into 
the process, providing new ideas and approaches. It is important to note that NSF is not charged with 
performing research internally with Its budget. The annual circulation of research leaders through the 
Foundation through IPA appointments provides the continual input of new ideas needed to assist in keeping the 
Foundation evolving. 

The fact that only approximately 6 % of NSF's budget is used to perform its functions and complete its charge is 
impressiv#. IdkMriMtfiereare many other agencies, institutions, or organizations that can match this low 
overhead cost. The NSF IG's report suggests that an increase in awards Is possible if IPA costs were reduced. 

The additional awards by such cost controls would not compensate for the lost Impact from the activities and 
contributions of the IPAs. 

I served as an IPA appointee at NSF, was a unit lead who granted IPA leaves, and was an NSF Division Director 
and Directorate Assistant Director involved in recruiting IPAs to serve at NSF, so i have experienced all sides of 
iPA issues. Serving as an IPA is a public service and expands an individual's perspective, yet the service often 
requires a personal investment of finances due to maintaining multiple residences, significant personal time 
investment due to maintaining a remote research program while at NSF, and a loss of continuity with the faculty 
member's home unit In some cases, there is a separation from family for extended periods. From an academic 
unit's perspective, the IPA will return with a broader perspective of the field and with experience directing 
larger research activities. The unit is also compensated via the IPA salary to handle some of the teaching 
responsibliities the IPA is unable to fulfill during the service period. Yet during the period that the IPA is at NSF, 
the unit does not have access to that faculty member's contributions to ail of the unit functions, such as serving 
on committees, advising, supplementing the Intellectual environment, etc., and the expertise In the educational 
activities cannot always be replaced. By attracting iPAs to NSF, the agency is able to recruit disciplinary leaders 
to direct the programs, divisions, directorates and other activities. Therefore it Is Important to ensure that 
serving at NSF does not significantly impact the Acuity member negatively. 

Although NSF IPAs are performing a public service to the community and gain valuable experience, faculty and 
universities are sacrificing many of their essential activities during the IPA's stay at NSF and should not be asked 
to increase their hnanclal contribution. 

4. I have been concerned by a recent number of articles in several high-profile magazines and journals regarding 
sloppy science and/or scientific fraud. Among these articles are the following: 

"Reducing Our Irreproducibility" (Nature Magazine, April 2013) 

"Trouble at the Lab" (The Economist, October 2013) 

"Addressing Scientific Fraud" (Science Magazine, December 2011) • 

"A Sharp Rise in Retractions Prompts Calls for Reform" (New York Times, April 2012) 

"How Science Goes Wrong" (The Economist, October 2013) 

"Redefine Misconduct as Distorted Reporting" (Nature Magazine, February 2013) 
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These pieces were prompted by a growing concern with these issues; more importantly, if no serious policy action 
is taken to address this problem, the situation could potentially worsen. 

Do you agree that bad science {whether it is sloppy, fraudulent, etc.) is harmful to scientific progress, especially 
when we need the greatest return for each individual taxpayer dollar spent? If so, do you think it is important to 
address this problem before it worsens and undermines confidence in the entire scientific enterprise? Do you 
agree that the NSF IG should continue to investigate all cases of scientific misconduct? 

Sloppy, fraudulent activities are harmful to any domain and to any agency. Such activities can undermine 
confidence, and agency IGs should always investigate misconduct in their agencies. 

The referenced articles suggest a number of approaches to handle these issues. The peer evaluation of the 
research results is one key approach. Ensuring that there is sufficient information provided in publications so 
that peers can reproduce findings is an Important point. Another is to ensure there is sufficient funding to 
enable peer researchers to replicate the results. Open publication and access to complete methodologies 
coupled with independent replication are essential to handle sloppy, fraudulent activities. 


Questions submitted bv Reo. Dan Lioinski. Ranking Member. Subcommittee on Research, and 

Technology 


1. Dr. Sarewitz stated that what may be holding back scientific progress is not widespread scientific misconduct, but 
cultural factors such as not publishing negative results. Do you agree with that statement? With respect to 
misconduct when it does occur: 

Publishing negative results is only one step. Ensuring that there is sufficient information in publications so that 
peers can reproduce findings is an essential step. Another is to ensure there is sufficient funding to enable peer 
researchers to replicate the results. Open publication and access to complete methodologies coupled with 
independent replication are the essential elements. It is also important to note that NSF does not manage or 
have oversight of the publications generated by tfie research it funds. 

• You were an NSF AD and as such, are knowledgeable about how the NSF Inspector General (IG) performs her 
duties. Do you have any reason to believe that the IG is missing any authority to investigate scientific 
misconduct or that the agency doesn't take these investigations seriously? 


The NSF Assistant Directors are knowledgeable about how the IG functions, and the IG responsibilities are taken 
very seriously. 

• Thanks to the 2007 America COMPETES Act, all universities now provide training in research ethics to students 
and post-docs. What does your Institution do to address scientific misconduct when it does arise, and also to 
address the cultural challenges that have actually led to the reproducibility and reliability problems that have 
been highlighted frequently in the last few years? 

Section 7009 of the America COMPETES Act requires that "each institution that applies for financial assistance 
from the [National Science] Foundation for science and engineering research or education describe in its grant 
proposal a plan to provide appropriate training and oversight in the responsible and ethical conduct of research 
to undergraduate students, graduate students, and postdoctoral researchers participating in the proposed 
research project." 
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NSF's implementation plan for this requirement {74 FR 42126-42128 (August 20, 2009)1 states the following: 

"Effective January 4, 2010, NSF will require that, at the time of proposal submission to NSF, a proposing 
institution's Authorized Organizational Representative certify that the institution has a plan to provide 
appropriate training and oversight in the responsible and ethical conduct of research undergraduates, graduate 
students, and postdoctoral researchers who will be supported by NSF to conduct research. While training plans 
are not required to be included in proposals submitted to NSF, institutions are advised that they are subject to 
review upon request. NSF will formally implement the new RCR requirement via an update to the NSF Proposal 
and Award Policies and Procedures Guide (PAPPG). It is anticipated that the revisions to the PAPPG will be Issued 
on October 1, 2009. NSF also vyiil modify its standard award conditions to clearly stipulate that institutions are 
responsible for verifying that undergraduate students, graduate students, and postdoctoral researchers 
supported by NSF to conduct research have received RCR training." 

Purdue's Training Plan to Satisfy the NSF Requirement for Responsible Conduct in Research Education 
fhttD://www.Durdue.edu/research/vDr/rschadmln/rcr/index.Dhp1 Includes the following elements: 

1. Administration 

The Vice President for Research and Dean of the Graduate School have assigned responsibility to the 
Office of Research Administration to coordinate implementation and oversee compliance with the NSF 
Requirement for RCR Education. A faculty advisory committee will periodically review and recommend 
improvements to this University Responsible Conduct of Research Education Plan. This faculty advisory 
committee will Include representation from the college/school Associate Deans for Graduate Education 
(Graduate School GEA Committee) and NSF-supported faculty whose projects are subject to the 
Education Plan. 

2. Undergraduates 

Undergraduates to be supported from an NSF project submitted to the sponsor on or after January 4, 
2010 must successfully complete online undergraduate core training in the responsible conduct of 
research (RCR) consisting of online CITI modules on research misconduct, conflict of interest, and data 
acquisition and management. This requirement must be completed and documentation provided to the 
hiring department prior to employment. Undergraduates are encouraged to complete the remainder of 
the CITI online RCR curriculum and to attend seminars/workshops on the responsible conduct of 
research offered at Purdue University. 

3. Graduate Students and Postdoctoral Researchers 

During the first month of support, graduate students and postdoctoral researchers supported by funds 
from the NSF must successfully complete online graduate core training in RCR. This core training will 
consist of successful completion of one of the four CITI online RCR courses: Biomedical, Physical Science, 
Social and Behavioral, or Humanities. Each of these courses consists of modules on research misconduct, 
conflict of interest, data acquisition and management, responsible authorship, responsible peer review, 
collaborative research, mentoring, and Purdue University policies and procedures (to be developed). In 
addition, graduate students and postdoctoral researchers supported by NSF funds are required to 
engage in additional discussion-based RCR education during the first year of support by NSF funds. The 
specihc method to satisfy this requirement for discussion-based RCR education will be determined by 
the student's graduate program or by the postdoctoral researcher’s mentor. Graduate programs and 
postdoctoral mentors, respectively, will be responsible for maintaining auditable documentation of 
each graduate student's or postdoctoral researcher's completion of discussion-based RCR education. 

4. Resources 

Information about Purdue courses and workshops addressing the ethical and responsible conduct of 
research can be found on the Graduate School’s Responsible Conduct of Research web site . CITI online 
courses in the Responsible Conduct of Research referenced in the Purdue RCR Education Plan, 
Recordkeeping Assistance RCR Tracking Form 2012. Direction for Online RCR Training. RCR Quick 
Reference Card. 


88 


Purdue's Director of Research Regulatory Compliance, ianthe Bryant-Gawthrop, receives a monthly report 
identifying all undergraduates, graduate students, and postdoctoral scholars supported from NSF funds and 
tracks completion of the online CITI course in Responsible Conduct of Research (RCR). She contacts the Pis of 
NSF grants to ensure that they are aware of this requirement. 

Each semester, the Graduate School offers a series of workshops on RCR topics which may be used to satisfy the 
discussion-based supplementation requirement. Attendance is taken at these workshops. 

A small number of formal graduate courses (also open to postdocs) have been created as alternate ways to 
satisfy the RCR supplemental training requirement. For example, GRAD 61200 Responsible Conduct In Research 
(1 credit) offers four sections taught ev.ery fall and spring semester. GRAD 61200 sections reach approximately 
240 graduate students (not all supported by NSF) each year. Several departmental and interdisciplinary 
graduate programs and training grants currently require their students to complete GRAD 61200. 

Regarding Purdue's response to allegations of research misconduct, Purdue's Policy on Research Misconduct 
[Policy lit.A.2: httD://www.Purdue.edu/Dolicles/ethics/iiia2.htmll creates and defines the role of the Research 
Integrity Officer and specifies procedures for the receipt and initial assessment of allegations of potential 
research misconduct, and for subsequent inquiries and investigations if the allegations satisfy defined 
conditions. Individuals found to have committed research misconduct are subject to sanctions determined by 
the Provost. 

• Section 112 of the draft bii! concerns me because, without basis, it implies that scientific misconduct is 
rampant and I worry about the message this sends to the scientific community. Scientists should certainly 
double and triple check their results before sharing them and when necessary have a statistician look them 
over, especially if the results are surprising. But I worry about additional unintended consequences of Sec. 
112, for example discouraging scientists from sharing surprising results early and thus impeding the progress 
of science. Do you share my concerns? Can you anticipate any benefits from the requirement in Sec. 112 that 
may outweigh these concerns? 

Misrepresentation of results is harmful to any domain and to any agency. Such activities need to be 
appropriately considered and investigated. Rather than the approach proposed In Section 112, 1 would 
recommend the approach recommended by many others - open publication and access to complete 
methodologies coupled with independent replication of results as the essential elements. 


2. I have concerns about the consequences of the artificially low cap put on rotating personnel in Sec. 118 of the draft 
bill. For one thing, it doesn't allow for a travel allowance for the rotator to continue his or her program of 
independent research at his home Institution. But even if travel was accounted for, I fear this salary cap would 
make it impossible for NSF to recruit top talent for some of its leadership positions. You served in a senior 
leadership positions at NSF. First, why is It important for NSF to be able to attract highly experienced and 
respected leaders from the scientific community into senior leadership positions in the agency? Second, what do 
you believe is the right balance here? How does NSF continue to recruit top scientific and management talent 
whiles still setting reasonable limits on how much they will pay for such leaders to spend 3-4 years with the 
agency? 

A mix of federal employees and iPAs is essential to NSF. The federal employees provide the necessary continuity 
to all the Foundation processes. They are the foundation of the agency. The IPAs bring the active researchers 
Into the process, with new Ideas and approaches. It is important to note that NSF is not charged with 
performing research with its budget. The annual circulation of research leaders through the Foundation through 
IPA appointments provides the continual Input of the new ideas needed to keep the Foundation evolving. 

Since only approximately 6% of NSF's budget is used to perform its hinctions and complete its charge and this 
includes the IPA appointment costs, the current level or even an Increase is appropriate. The additional awards 
that might be provided by reducing NSF's investment in IPA appointment would not compensate for the lost 
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impact from the activities and contributions of the iPAs. 

If NSF intends to continue to recruit top scholars to serve in its programs, all the barriers need to be minimized. 
Faculty are willing to serve in these positions and Incur some personal financial loss. Increased investment of 
their personal time, a break in academic continuity, and possible separations from family. Academic units are 
also willing to enable iPA appointments by accommodating some disruption to the unit functions during their 
absence. Since faculty and universities are sacrificing many of their essential activities during the IPA's stay at 
NSF, it is important to reduce their financial contribution. 


3. I have serious concerns about the data access requirements in Sec. 302 of the draft bill. We ail believe in general 
that sharing data promotes the progress of science. But the draft language does not appear to reflect the 
complexity of the problem. The 60-day post- publication requirement would also seem to do great harm to 
researchers who publish more than one paper from a single data set. I would also like to see strong privacy and iP 
protections in any requirement on sharing data. Do you share my concerns? Can you discuss some of the 
technical and cultural challenges to making research data not just more widely available, but also standardized and 
interoperable in a way that enables scientific progress? What about the economic costs of managing and archiving 
such data for the long-term. Who should do it and who should pay for it? Should your university? What about 
NCAR, as suggested in the draft bill? Is the 18-month deadline in the draft bill for addressing all of these challenges 
realistic? 

As I noted in my testimony, I can appreciate the various reasoned arguments on all sides of the public access to 
research findings, yet it is important to proceed with the implementation of the open public access policy with a 
shorter time delay, i recommend immediate implementation of the policy that would restrict access to federally 
funded research articles to no more than six to 12 months. It is important to note that this recommendation is 
consistent with NIH's Public Access Policy, as well as the success of its PubMed Central repository and research 
submission process. 

Also, t recommend three additional points. It is important that the policies between the agencies be consistent 
with one another and the procedures for submission and access be harmonized to enhance efficiency and 
effectiveness of compliance. The policy should meet the full requirements for public accessibility, productive 
reuse, interoperability with other online repositories housing federally funded scientific publications, and allow 
for long-term public stewardship and preservation. And finally, it is important for publications to be weii- 
descnbed using metadata that makes it possible to locate and retrieve them. 

The data access delays and associated restrictions can be managed. I would recommend data access be handled 
like patent disclosures with carefully managed delays in publications related to disclosure timing. The GO-day 
posting is after the "no more than six to 12 months" publication embargo, so this seems reasonable. 

Purdue is currently supporting our data repository through institutional funds. Since this is a developing activity, 
institutional support seems appropriate. In the out years, possible options would be a direct charge to grants 
and contracts, embedding such costs into university indirect costs, a cost sharing model with institutions and 
funding sources, or a combination of such approaches. 


Questions submitted bv Rep. Eddie Bernice Johnson. Ranking Member. Committee on Science. Space, and 

Technology 

Women experience significant attrition In many STEM fields as they move through their studies and careers, 
especially in the physical sciences, engineering, and computer sciences. Ethnic and racial minority groups are 
significantly underrepresented across all levels and fields of STEM. In the meantime, the demographics of our 
country are rapidly shifting. In 30 years, when today's kindergarteners are supporting families of their own. 
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minorities wiil comprise 50 percent of our population. At the same time, the marketplace is increasingly requiring 
technical skills, even for entry-level manufacturing jobs. We cannot continue to leave behind an increasingly large 
majority of our population. 

Broadening participation in STEM to women and minorities has always been part of NSF's mission. Yet, section 102 
of the discussion draft appears to have the intent of striking from current law two short paragraphs that describe 
broadening participation in STEM as policy objectives for NSF. 

• Do you agree that broadening participation in STEM is and should remain an Important part of NSF's mission? 
Why? 

Broadening participation is central to NSF programs and is clearly evidenced by many of the activities developed 
for the "Broader impacts" merit review criteria. Broadening the participation of women and all 
underrepresented groups is a very important element of NSF activities, as well as expanding the participation of 
diverse institutions from ail geographic regions. To ensure US future strength, a diverse approach In terms of 
people and ideas is needed to ensure a creative populous and be a competitive nation. 

• Do you support repealing current law that lists broadening participation as one among many policy objectives 
for NSF? 

Broadening participation has become an important element of NSF's impact on our country, and should be 
expanded and not reduced. 


Questions submitted bv Rep. Zoe Lofgren 


In your testimony you support public access to federally funded research and describe Purdue’s expertise: 

i/l/e fully support the public access to the results of federally-funded research which is central to the 
mission of higher education. For nearly a decade, Purdue University, together with others in the higher 
education community, have promoted open access policies for federally- and state-funded research output 
to better manage the intellectual assets of higher education in support of teaching and learning (see 
Purdue e-Pubs for articles http://docs.lib.purdue.edu/ and Purdue (University Research Repository (PURR) 
for data sets https://purr.purdue.edu/). The publication delay time for public access is a key point and 
various sound arguments have been provided, yet it is important to proceed with the implementation and 
a shorter delay. We applaud the open public access directive and are eager to see it succeed. 

[ agree with the importance of expanding access to the results of federally funded research, but I am concerned 

that the FIRST Act might be a move in the wrong direction. 

1) Could you please clarify, when you say "it is important to proceed with the implementation and a shorter delay." 

What do you consider a "shorter delay?" 

a. It is my understanding that the Office of Science and Technology Policy (OSTP) process which was initiated by 
the previous COMPETES Act suggests a one-year delay, such as the one-year delay which has already proven 
successful for NIH-funded research. This bill would mandate a two to three-year delay. Are you aware of any 
verifiable, persuasive evidence that suggests an embargo period of longer than 12 months is necessary? 


The NIH Public Access Policy, as well as the success of its PubMed Central repository and research submission 
process model, has been successful and should be implemented at a minimum, t recommend immediate 
Implementation of the policy that would restrict access to federally funded research articles to no more than six 
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to 12 months. Although longer delays are often suggested by independent publishers and professional societies, 
the "no more than six to 12 months" approach is an appropriate balance between finances and access. 

Also, I recommend three additional points. It Is important that the policies between the agencies be consistent 
with one another and the procedures for submission and access be harmonized to enhance efficiency and 
effectiveness of compliance. The policy should meet the full requirements for public accessibility, productive 
reuse, interoperability with other online repositories housing federally funded scientific publications, and allow 
for long-term public stewardship and preservation. And finally, it is important for publications to be well- 
described using metadata that makes It possible to locate and retrieve them. 


2) The FIRST Act restarts the process that seems to be well underway in response to the OSTP memo. Are you aware 
of specific failings of the current process that would necessitate an IS-month or longer delay in announcing and 
implementing these plans? 

No. 

3) As both open-access proponents and academic publishers have been willing to participate in the OSTP process to 
develop workable access policies, are you aware of other groups: be they academic institutions, scientists, the 
public, or others, who are advocating for a new, slower and potentially much more limiting process? 

a. If so, can you provide specific entities and the arguments they offer in support of Sec. 302? 

No. 
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Responses by Dr. Daniel Sarewitz 

“Keeping American FIRST: Federal Investments in Research, Science, and 
Technology at NSF, OSTP and Interagency STEM Programs." 


Responses to Questions for the Record 


Daniel Sarewitz 
Arizona State University 
December 18, 2013 


Questions submitted bv Rep. Larry Bucshon. Chairman. Subcommittee on Research and 

Technology 


1. Several questions were raised about administrative feasibility with Section 104 in the 
FIRST Act discussion draft; the attached is the outline plan NSF presented to Chaimian 
Lamar Smith and Chairman Larry Bucshon at the end of September 2013. The intent of 
section 104 is to parallel the NSF’s plan: assuring transparency and accountability by 
setting forth grant justification before public announcement. 

Do you agree that NSF’s proposed plans are adequate to address the concerns about 
accountability and transparency of NSF funded grants? In what specific ways could the 
language in section 104 of the FIRST discussion draft be strengthened? 

Do you agree that the NSF should act to quickly increase public transparency and 
accountability of all dollars spent by the agency? 

NSF’s proposed initiative looks reasonable and responsive and appears to meet the 
Committee’s main concerns about accountability as I understand them. Pending 
NSF’s provision to the Science Committee of additional details of the “overarching 
implementation plan," as mentioned in NSF’s September 27 email to Committee staff, 
the proposed initiative looks appropriate. In particular, as indicated in the charts 
provided by NSF, the emphasis on the hierarchy of priorities (agency, directorate, 
portfolio], and on the "context of existing award portfolio, ’’ in establishing 
assessment criteria and implementing assurance processes, make clear that 
accountability at the individual project level can only be effectively evaluated in the 
context of mid-level goals. Put somewhat differently, in general the only way to 
meaningfully understand whether a specific funded project has any connection to 
very high level goals like "the national interest" is to view it in the context of mid- 
level goals such as portfolio objectives and directorate priorities. If NSF 
implements the proposed approach, the Committee’s efforts to assure accountability 
in research funding should thus be advanced because it will be better positioned to 
assess and understand the links between projects and explicit raid-level objectives; 
indeed I believe the Committee's interests in this regard will be better served than 
through the language in Title 1, Sec. 104 in the draft bill. In turn, NSF will be better 
positioned to both ensure the public value of its investments, and to articulate this 
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value to the Committee. Thus, NSF’s proposed plan does seem to address the 
Committee’s intent as expressed through Title 1 of the FIRST draft. 


2. Does the proposed FIRST bill require a change in thinking towards attitudes concerning 
scientific funding? Do you think it will interfere with the current research activities and 
progress in scientific research? 


The FIRST draft includes many diverse provisions. Even in limiting my own 
assessment to Title 1, it’s hard to predict what they might add up to in terms of 
effect on the progress of research. As 1 indicated in my oral and written testimony, 1 
support the Committee’s efforts to improve accountability and the public value of 
NSF and other federally funded science, and 1 believe this can be done without 
adversely affecting the conduct of science. However, as 1 also indicated, I believe 
that the draft act would not reach through to the science system itself to address 
some of the most important challenges to the effectiveness and integrity of the 
science enterprise. For example, the need to ensure that peer panels have 
appropriate expertise for assessing Criteria 2, and the related need to guard against 
inappropriate hype in the proposal process, seem to me to be issues that the FIRST 
draft does not address. In my written testimony I suggested a number of specific 
approaches that the Committee might explore in addressing these and other issues 
that could help improve the accountability and.public value of the publicly funded 
science enterprise. 

3. Do you agree that IPAs should view their time at NSF as public service to the scientific 
community? Do you agree that IPAs generally gain valuable contacts and experience that 
would help them advance their future careers? Do you agree that Universities should be 
involved with increased cost sharing, as was recommended by the NSF IG’s March 2013 
report? Do you agree that the NSF should implement cost-controls with IPAs? 


IPA "rotators" at NSF provide a public service to the agency, the nation, and the 
scientific community. They also likely benefit the rotator her/himself. I am not 
familiar with the IG report referenced in the question, but some degree of cost- 
sharing does not seem unreasonable, especially in meeting some of the increment 
between the government salary level commensurate with a given IPA’s seniority, 
position and responsibility, and any higher salary that the IPA might regularly earn 
in her/his academic position, 

4. I have been concerned by a recent number of articles in several high-profile magazines 
and journals regarding sloppy science and/or scientific fraud. Among these articles are 
the following: 


“Reducing Our Irreproducibilily” (Nature Magazine, April 2013) 


Sarewitz, response to questions for the record, page 2 
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“Trouble at the Lab” (The Economist, October 2013) 

“Addressing Scientific Fraud” (Science Magazine, December 2011) 

“A Sharp Rise in Retractions Prompts Calls for Reform” (New York Times, April 2012) 
“How Science Goes Wrong” (The Economist, October 2013) 

“Redefine Misconduct as Distorted Reporting” (Nature Magazine, February 2013) 

These pieces were prompted by a growing concern with these issues; more importantly, if 
no serious policy action is taken to address this problem, the situation could potentially 
worsen. 

Do you agree that bad science (whether it is sloppy, fraudulent, etc.) is harmful to 
scientific progress, especially when we need the greatest return for each individual 
taxpayer dollar spent? If so, do you think it is important to address this problem before it 
worsens and undermines confidence in the entire scientific enterprise? Do you agree that 
the NSF IG should continue to investigate all cases of scientific misconduct? 

As I emphasized in my oral and written testimony, I think the question of the 
reproducibility, reliability, and relevance of the science base is enormously 
important and poses a significant challenge to the integrity and public value of the 
Nation's science enterprise. As I also emphasized, 1 think it is crucial that the 
Committee not view this as mainly a problem of misconduct, fraud, or even simple 
sloppiness. Science is almost never definitive, and cutting edge science even less so. 
Complex problems that increasingly occupy the science enterprise take researchers 
even further from any notion of definitive proof, and in most areas of research 
uncertainty, often considerable, is always present. This means that judgment and 
bias are inescapable aspects of scientific practice — problems that are exacerbated 
when research is "high risk," carried out under greatpressure to publish or "make 
breakthroughs," and so on. I do think that this is a domain that the Committee could 
productively investigate, and that appropriate policies, judiciously developed and 
applied, could help ameliorate. But simply focusing on misconduct won’t do the 
trick. Progress will require a mix of action on several different fronts: closer 
attention to good statistical practice; reduced incentives for hyping projects and 
results; greater patience about how long it takes for complex problems to get 
solved; greater attention to institutional structure, especially to strengthening the 
ties between knowledge creators and knowledge users; and so on. Certainly it is 
important to discourage, uncover, and punish misconduct, but a singular focus in 
that direction won't do the trick, and moreover is likely to waste resources by 
focusing attention, investigation, and policy in the wrong places. 

I would be pleased to discuss these and related issues further with Committee staff. 


Sarewitz, response to questions for the record, page 3 
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Responses by Dr. Timothy Killeen 

Dr. Timothy Killeen, President, The Research Foundation for the State University of New 
York (SUNY) and Vice Chancellor for Research, SUNY 
Answers to Questions for the Record from the 
House Science, Space and Technology Committee 
Subcommittee on Research and Technology 

Hearing; Keeping America FIRST: Federal Investments in Research, Science, and 
Technology at NSF, NIST, OSTP and Interagency STEM Programs 
November 13, 2013 

Questions from Rep. Larry Buschon. Chairman. Subcommittee on Research and Technology 


1 . Several questions were raised about administrative feasibility with Section 1 04 in the FIRST 
Act discussion draft: the attached is the outline plan NSF presented to Chairman Lamar 
Smith and Chairman Larry Bueshon at the end of September 2013. The intent of Section 104 
is to parallel the NSF’s plan; assuring transparency and accountability by setting forth grant 
justification before public announcement. Do you agree that NSF’s proposed plans are 
adequate to address the concerns about accountability and transparency of NSF funded 
grants? In what specific ways could language in Section 104 of the FIRST discussion draft 
be strengthened? Do you agree that the NSF should act to quickly increase public 
transparency and accountability of all dollars spent by the agency? 


Dr. Killeen : Transparency and accountability are both vitally important when it comes to 
the expenditure of public resources to support the conduct of research and education 
activities in science and engineering. It is essential that NSF management remain vigilant 
and act in a robust, timely, and prudent manner to safeguard public confidence whenever 
that trust is threatened while maintaining the strong and independent stewardship of the 
basic research program in the United States - one that has proved incredibly successful for 
many decades. I have reviewed the NSF response and believe that it does provide for 
thoughtful and responsive adjustments that will yield greater confidence in the overall 
performance of the portfolio of grants in serving the national interest. I particularly applaud 
the portfolio analysis to be performed at the A.ssistant Director (AD) level. Such regular 
analyses will complement other processes, such as the Committee of Visitor (COP) reviews 
which examine individual grant decisions and processes. This portfolio analysis will help to 
demonstrate and articulate overall performance in addressing the key national goals listed in 
Section 104. 

Section 104 lays out a number of criteria, beyond the existing NSF criteria related to merit 
and broader impacts. The additional criteria in the draft bill are proposed to be applied to 
each and every proposal recommended for funding. They include the questions of whether 
the project is in the national interest, whether the project is worthy of Federal funding; and 
does it achieve one or more of the following goals: 

• increased economic competitiveness of the United States; 

• advancement of the health and welfare of the American public; 
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• development of a STEM v/orhforce and increased public scientific literacy in the 
United States; 

• increased partnerships between academia and industry in the United States; 

• promotion of the progress of science in the United States; and 

• support for the national defense. 

These are essential national objectives that are helpful to list explicitly in the bill. I believe 
that they are naturally embedded within the meaning of the NSF organic act, and therefore 
inform the decision making process currently employed by the Foundation. The benefits are 
connected to the two broad review criteria that all grant application reviewers are asked to 
consider for each proposal received at NSF. Potential progress towards these goals 
therefore, informs the decisions that NSF division directors (DD ’s) make when they approve 
program directors ' documented recommendations for awards. They are also considered by 
the various disciplinary advisory committees when they are called upon to review programs 
and advise NSF on how best to maintain the health of science and engineering research and 
education in the respective areas. 

These goals are also discussed by NSF’s committees of visitors (COV’s) when they review 
both the overall portfolios and the decisional integrity for individual awards made within 
NSF programs. COV reviews regularly provide NSF with external expert judgments in two 
areas; (1) assessments of the quality and integrity of program operations and program-level 
technical and managerial matters pertaining to proposal decisions; and (2) comments on 
how the results generated by awardees have contributed to the attainment ofNSF's mission 
and strategic outcome goals. 

Finally, these are also the goals that the National Science Board considers as it reviews and 
makes policy regarding the NSF research and education portfolio - consistent with the NSF 
organic act. 

I certainly support inclusion of these specific objectives in the draft bill. It is my view, 
however that, rather than attempting to apply them to each and every individual 
recommended award, they should be considered in the context of the overall portfolio of 
awards made by the various programs, divisions, and directorates of the Foundation. The 
progress and contributions fivm the public investment in science and engineering comes 
about from the accumulation of new knowledge over time and its application. Assessing the 
collective body of knowledge developed over time against the criteria in Section 1 04 of the 
draft FIRST bill would be a more meaningful way to measure NSF investment decisions 
against important national objectives and would he less prone to “gaming ” or rote 
application, with a not insignificant bureaucratic overhead. 

2. Does the proposed FIRST bill require a change in thinking towards attitudes concerning 
scientific funding? Do you think it will interfere with the current research activities and 
progress in scientific research? 
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Dr. Killeen : The FIRST bill provides an important opportunity to strengthen and foster 
research and education activities in science and engineering and to accelerate progress in 
scientific and engineering research. I believe that the emphasis on transparency and 
accountability will send an important message to the research community and to the public 
that supports the scientific enterprise. However the FIRST bill provides an even more 
important opportunity for messaging that should be more fully exploited — it should send a 
clear and unmistakable message to our international competitors that the US. will do what is 
necessary to continue to lead the world in the conduct of science and engineering research 
and its use for both enswing this nation ’s national and economic security and the health and 
welfare of our citizens. The proposed bill links science and engineering directly to the 
national interest and this impetus will help secure the trust of the public in the wisdom of 
these very significant public expenditures. However, the language of the draft bill, in my 
opinion, does not .sufficiently support the essential value proposition ofNSF - or indeed the 
development of the future resource base needed - for a continued vibrant and world-leading 
scientific, engineering and educational enterprise attractive to American youth from diverse 
backgrounds that recognizes the essential exploratory nature of basic research. I encourage 
the committee to consider such framing to complement the accountability and transparency 
provisions. 


3. Do you agree that IPAs should view their time at NSF as public service to the scientific 
community? Do you agree that IPA’s generally gain valuable contacts and experience that 
would help them advance their future careers? Do you agree that Universities should be 
involved with increased cost sharing as was recommended by the NSF lO’s March 20 1 3 
report? Do you agree that the NSF should implement cost-controls with IPAs? 

Dr. Killeen : I agree that IPAs should view their time at NSF as a public service. I believe, 
from my own experience, that that is the overwhelming case today. In my opinion, NSF’s 
active participation in the IPA program provides important benefits to the national science, 
engineering and education enterprise, to NSF, to the individuals who participate, and to the 
partnering institutions. 

First, NSF gains the invaluable perspective and talents of an extraordinary cadre of leading 
researchers and educators who bring fresh perspectives, important insights, and innovative 
ideas to the management and future direction of NSF programs. This regular fresh insertion 
of energy, experience and ideas keeps NSF at the cutting edge of science and technology. The 
most important public .service these IPA 's provide is through their expert knowledge, 
experiences, and capabilities - all of which ensure that the limited (and efficiently deployed) 
NSF resources are used to ensure NSF programs continually evolve to keep pace with the 
progress and needs of science. 

In addition, the IPA assignee, the partnering institution, and other institutions that the 
assignee may interact with during the assignment become better informed about NSF's 
programs and practices. This information can help the partner in subsequent dealings with 
NSF, such as in participating in NSF programs. During a term of appointment at NSF, it 
must be said that an IPA must place his or her own research career somewhat “on hold” and 
this does not always lead to the garnishing of a competitive resume for future jobs. However, 
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NSF is held in such high national and international regard that IP A stints are generally 
viewed as important contributing factors to being able to compete for future job 
opportunities. I admit to having a bias towards hiring individuals who have had the 
opportunity to serve nationally and thereby broaden their perspectives. 

I recommend that, if the committee believes legislation regarding NSF ’s use of IP A authority 
is needed, it should not make it more difficult than it already is for NSF to attract the services 
of leading scientists and engineers, educators, and research administrators - all of whom are 
vitally needed to enable NSF to support cutting edge research and education activities. There 
should be reasonable and defensible financial limitations in place that appropriately reflect 
the competitive market for US-based world-class academic talent. It would be a mistake, for 
example, to have a recruitment policy that greatly lessened the influx to NSF of IP A ’s with 
significant academic management experience and/or large-scale grant or cooperative 
agreement experience. 

As far as the cost sharing recommendation is concerned, management flexibility should 
remain here. Not all institutions can afford to lose the services of a teaching faculty member 
for several years, and continue to pay significantly for the salary during the extended 
absence - and perhaps even a permanent separation. A fixed cost sharing approach could, in 
my mind, tilt the participation “playingfleld" in a certain type of institutional direction, with 
consequent loss of diversity in the IP A cohort. The current .situation allows for NSF- 
institution negotiations as part of the recruitment process and the committee might consider 
developing some criteria to inform management processes and/or develop normatives here. 


4. I have been concerned by a recent number of articles in high-profile magazines and journals 
regarding sloppy science and/or scientific fraud. Among these articles are the following: 

• “Reducing Our Irreproducibility” (Nature Magazine, April 20 1 3) 

• “Trouble at the Lab” (The Economist, October 20 1 3) 

• “Addressing Scientific Fraud” (Science Magazine, December 2011) 

• “A Sharp rise in Retractions Prompts Calls for Reform” (New York Times, April 2012) 

• “How Science Goes Wrong” (The Economist, October 2013) 

• “Redefine Misconduct as Distorted Reporting” (Nature Magazine, February 2013) 

These pieces were prompted by a growing concern with these issues; more importantly if no 
serious policy action is taken to address this problem, the situation could potentially worsen. 
Do you agree that bad science (whether it is sloppy, fraudulent, etc.) is harmful to scientific 
progress, especially when we need the greatest return for each individual taxpayer dollar 
spent? If so, do you think it is important to address this problem before it worsens and 
undermines confidence in the entire scientific enterprise? Do you agree that the NSF lO 
should continue to investigate all cases of scientific misconduct? 

Dr. Killeen : I certainly agree that poor or sloppy science damages our research enterprise 
and endangers the public ’s support of scarce taxpayer resources for the conduct of research. 
A major benefit of the peer review process is to, over time, act to reduce or eliminate sloppy 
science. But careful and sustained managerial attention is also needed to avoid any 
complacency and ensure that the.se kinds of problems do not worsen over time. I also agree 
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that the Inspector General (IG) should continue to be vigilant and work closely with both the 
Foundation and research institutions to reduce — even eliminate - actual misconduct in 
science. I believe that the NSF IG procedures in this regard are sound and extremely 
important. 

The development and reinforcement of ethical guidelines and the preservation of institutional 
cultures that support and enhance .scientific integrity are equally important to vigorous and 
effective scientific misconduct investigation and sanctions. The combination of increasing 
scarce research dollars and the competitive pressures to publish can encourage bad 
behavior which must be resisted through effective training and mentoring, good role 
modeling, visible and supported institutional commitments, and vigilant oversight and policy 
development. For example, I am very proud of the Statement on Research Integrity that was 
approved unanimously by the 64-campus SUNY Board of Trustees earlier this year. Based on 
my own observations, I do not believe that scientific misconduct is rampant or growing out of 
control within the NSF research community, though neither is it negligible nor to he ignored 
with complacency. 

While an important activity, I believe the message sent by the draft FIRST bill on scientific 
misconduct goes beyond what I believe is necessary to address the above issues. If I was a 
scientific competitor in another country reading this bill, I might think that the message 
being sent is that the U.S. research enterprise is perhaps fraught with major management 
weaknes.ses that only legislation can rectify. I do not bel ieve that to be the case. As I have 
said before, the FIRST bill should send a clear and unmistakable message to our 
international competitors that the U.S. will do what is necessary to continue to lead the 
world in the conduct of science and engineering research and its use for both ensuring this 
nation ‘s national and economic security and the health and welfare of our citizens in the 2f‘ 
Century knowledge economy. 

Thank you for the opportunity to address these important questions. 
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Questions from Rep. Dan Lipinski. Ranking Member, Subcommittee on Research and 

Technology 

1 . Dr. Sarewitz stated that what may be holding back scientific progress is not widespread 
scientific misconduct, but cultural factors such as not publishing negative results. Do you 
agree with that statement? With respect to misconduct when it does occur? 


Dr. Killeen : I have no doubt that some scientific progress fails to occur because of the .some 
of the factors cited by Dr. Sarewitz. But I believe that these are minor - there are other 
forces playing far more significant roles in hindering research progress and innovation. 

According to the Task Force on American Innovation, there are strong indications that the 
health of the US. research enterprise is faltering. First, the stagnation of the American K-12 
education system and the inadequate numbers of US. students entering the STEM (science, 
technology, engineering, and mathematics) disciplines are threatening the nation 's ability to 
recruit, train, and retain the scientists and engineers required to create new products and 
systems. On this subject, key findings from the Task Force on American Innovation include: 

• In 2009, the US. ranked 27th among developed nations in the proportion of college 
students receiving undergraduate degrees in science or engineering. 

• China now produces nearly an equal number of natural science and engineering doctoral 
degrees compared to the US., having increased from approximately 5,000 in 1997 to 
over 20,000 in 2006. 

• In 2007, China became second only to the US. in the estimated number of people 
engaged in scientific and engineering R&D. 

Second, the US. is not sending a clear signal that the country is supporting its science and 
engineering innovators. Years ofboom-and-bust cycles of federal funding for scientific 
research have disrupted the ability of researchers to obtain funding for projects, scared away 
private sector investments, and sent a possibly chilling signal to young people considering 
careers in STEM fields. In this tenuous economy, students need greater assurance that jobs 
will be available when they complete their degrees. Similarly, researchers must know that the 
infrastructure and federal funding to support their current and future research will be 
preserved and strengthened. To maintain its global competitiveness and world leadership, 
the US. must and can both achieve fiscal discipline and build a better America through 
scientific research and education. 

Consider the following findings by the Task Force: 

• Since the 1960s, when the US. devoted 1 7 percent of the federal budget to R&D for 
agencies like NASA and DARPA, outlays have fallen to around nine percent of the 
discretionary budget. 

• The US. .share of worldwide scientific publications and citations has declined. Europe 
has surpassed the U.S. in science and engineering publications, and Asia is rapidly 
catching up. 

• Utility patents (issued for the invention of a new and useful process, machine, 
manufacture, or composition of matter, or a new and useful improvement) of foreign 
origin have surpassed patents of U.S. origin. Researchers have found strong correlations 
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between public R&D investment and the number of ne\v patents across a variety of 
energy technologies, including wind, fuel cells, nuclear fission and fusion, and 
photovoltaics. 

Finally, the stability of our investments in basic scientific and engineering research strongly 
influences vital sectors of the US. economy, including energy and manufacturing. Federal 
investments in research precipitate additional private sector research investments, as 
demomtrated by the pharmaceutical industry, which significantly expanded its own R&D on 
the heels of increased federal investments in biomedical research. 

• You were an NSF AD and as such, are knowledgeable about how the NSF Inspector General 
(IG) performs her duties. Do you have any reason to believe that the IG is missing any 
authority to investigate scientific misconduct or that the agency doesn’t take these 
investigations seriously? 

Dr. Killeen : When 1 served as the Assistant Director for Geosciences, I had many 
opportunities to interact with and observe the work of the Office of the Inspector General. In 
my view, the office of the IG has the authority it needs to investigate scientific misconduct. I 
also know that from the NSF Director down to the program directors throughout the 
Foundation — NSF takes these investigations seriously and acts accordingly when 
circumstances warrant. 


• Thanks to the 2007 America COMPETES Act, all universities now provide training in 
research ethics to students and post-docs. What does your institution do to address scientific 
misconduct when it does arise, and also to address the cultural challenges that have actually 
led to the reproducibility and reliability problems that have been highlighted frequently in 
the last few years? 

Dr. Killeen : Thank you for this question. The State University of New York (SUNY) and the 
Research Foundation for SUNY (RF) have specific policies governing ethics and conflicts of 
interest. We have focused on establishing policies and processes to create a culture of 
compliance specifically during the past few years in response to the concerns you cite. The 
SUNY Board of Trustees and the RF Board of Directors adopted a Statement on Research 
Integrity in 2013, which outlines the values that SUNY expects of faculty related to the 
integrity in the conduct of scholarly research, and lists sixteen Principles of Research 
Integrity. These principles make it clear that appropriate research methods should be used, 
that research is conducted with appropriate levels of transparency, independence and open 
communications. They also outline expectations for peer review, and for protecting against 
external pressures and bias. 

In 2012, SUNY established a Compliance Steering Committee to review and develop policy 
in areas that include research integrity and research misconduct throughout the system 's 64 
campuses. During the same year, the RF appointed its first Chief Compliance Officer to 
ensure that a robust compliance program exists. 
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SUNY campuses also have their own policies governing Research and Scholarly 
Misconduct. As an example, Stony Brook University has a policy that addresses the 
assessment, inquiry, and investigation of misconduct, as well as restoration of reputation 
and protections again retaliation. 

When scientific misconduct is alleged, there is a clear process for review and sanctions up 
to and including termination have been applied in the past. Our policies also call for 
retraction of any falsified publications. lam happy to report that only a relatively small 
number of scientific misconduct cases occur annually, especially given the size of the 
research enterprise within the SUNY system. 

• Section 1 12 of the draft bill concerns me because, without basis, it implies that scientific 
misconduct is rampant and I worry about the message this sends to the scientific 
community. Scientists should certainly double and triple check their results before sharing 
them and when necessary have a statistician look them over, especially if the results are 
surprising. But I worry about additional unintended consequences of Sec. 1 12, for example 
discouraging scientists from sharing surprising results early and thus impeding the progress 
of science. Do you share my concerns? Can you anticipate any benefits from the 
requirement in Sec. 112 that may outweigh these concerns? 

Dr. Killeen : I do share your concerns. I certainly also agree that misrepresentation of 
research results damages our research enterprise and endangers the public ’s support of 
scarce taxpayer resources for the conduct of research. I also agree that the Inspector 
General should continue to be vigilant and work closely with both NSF and research 
institutions to reduce - even eliminate the blatant misrepresentation of research results. 

While an important activity, I believe the message sent by the draft FIRST bill on scientific 
misconduct, misrepresentation of research results, the arbitrary limitation of the number of 
citations of a principal investigator 's (Pi’s) published works within the Pi’s proposal, and 
the prescriptive focus on research grant conditions, sends a message that something is 
seriously wrong with the quality of science being conducted in this country. Based on my own 
experience, I think such a message is not justified given that, while scientific misconduct is 
certainly not a negligible phenomenon, it is not a dominant or limiting factor in the pursuit of 
knowledge. With that said, it is of course, absolutely essential to avoid any sense of 
complacency in addressing such issues, especially because of the possible erosion of public 
support for science and technology that would follow lax oversight. 

If I was a scientific competitor in another country reading this bill, I might think the message 
being sent is that the US. research enterprise is not only fraught with major management 
weaknesses that only legislation can rectify, but that it also conveys an incremental 
“business as usual” approach to the support of the US. research enterprise. As I said in my 
written testimony, the bill should send a clear and unmistakable message to our international 
competitors that the US. will do what is necessary to continue to lead the world in the 
conduct of science and engineering research and its use for both ensuring this nation ’s 
national and economic security and the health and welfare of our citizens. Such a vibrant 
scientific enterprise will be, as you imply, very supportive of surprising results being 
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published and examined - and then again reexamined to see where the new leads take us. 
This is how science progresses. 


2. I have concerns about the consequences of the artificially low cap put on rotating personnel 
in Sec. 1 1 8 of the draft bill. For one thing, it doesn’t allow for a travel allowance for the 
rotator to continue his or her program of independent research at his home institution. But 
even if travel was accounted for, I fear this salary cap would make it impossible for NSF to 
recruit top talent for some of its leadership positions. You served in a senior leadership 
positions at NSF. First, why is it important for NSF to be able to attract highly experienced 
and respected leaders from the scientific community into senior leadership positions in the 
agency? Second, what do you believe is the right balance here? How does NSF continue to 
recruit top scientific and management talent whiles still setting reasonable limits on how 
much they will pay for such leaders to spend 3-4 years with the agency? 


Dr. Killeen : In my opinion, NSF’s active participation in the IP A program provides 
critically important benefits to NSF, to the individuals who participate, and to the partnering 
institutions. The NSF gains invaluable access to the talents of an extraordinary cadre of 
leading researchers and educators who bring fresh perspectives, important insights, and 
innovative ideas to the management and future direction of NSF programs. The IP A ’s 
should view their service at NSF as a public service to the scientific community. But the real 
public service these IP A ’s provide is access to their expert knowledge, experiences, and 
capabilities -all of which help make certain that scarce NSF resources are used to ensure 
that NSF programs continually evolve to keep pace with the progress and needs of science. 
Because of this, I strongly believe that the IP A program should continue to be used to attract 
top world-class talent to this top world-class agency. 

I believe that the current balance is about right. At NSF, you will find individuals who have 
been deans or directors of large research institutions, senior seasoned researchers who have 
tremendous practical experience bases on which to draw, mid-career faculty who have 
reached a stage in their career where they want to “give back ", and more junior researchers 
who may be motivated by gaining managerial experience and a broader perspective of their 
particular field. This diversity adds immeasurably to the vitality and strength of NSF. Any 
changes should be carefully reviewed to ensure that no unintended imbalances occur: either, 
for example, by creating a geographic or institutional bias or by limiting the number of 
senior academics with managerial expertise and/or principal investigators who know what it 
takes to build large successful interdisciplinary teams. I agree that a tight salary cap would 
make it impossible to recruit a certain type of talent. Although reasonable restrictions on 
salaries should be implemented based on an analysis of current salaries in academia, I 
would favor preserving significant management flexibility to facilitate the (already tricky) 
process of recruiting top talent to NSF, particularly at the more senior levels where 
management experience is very important and individuals may not be in family positions 
(children in college, etc.) to leave their posts for extended periods while encumbering very 
significant salary reductions. I also believe that eliminating travel support for IP A ’s to 
periodically return to their home institutions (for example, to interact with graduate students 
or to maintain a level of re.search currency) would severely limit NSF’s ability to attract the 
needed talent. 
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3. I have serious concerns about the data access requirements in Sec. 302 of the draft bill. We 
all believe in general that sharing data promotes the progress of science. But the draft 
language does not appear to reflect the complexity of the problem. The 60-day post- 
publication requirement would also seem to do great harm to researchers who publish more 
than one paper from a single data set. I would also like to see strong privacy and IP 
protections in any requirement on sharing data. Do you share my concerns? Can you discuss 
some of the technical and cultural challenges to making research data not just more widely 
available, but also standardized and interoperable in a way that enables scientific progress? 
What about the economic costs of managing and archiving such data for the long-term. Who 
should do it and who should pay for it? Should your university? What about NCAR, as 
suggested in the draft bill? Is the 1 8-month deadline in the draft bill for addressing all of 
these challenges realistic? 

Dr. Killeen : I share your concerns about the language of Section 302 concerning access to 
data and I completely agree with your comment about the great complexity of the topic. The 
issues of privacy, IP protection and interoperability that you cite as examples are all critical 
but they are not the only ones. The rise of data-enabled science and engineering discovery in 
all fields, and the exciting vista of transformative science flowing from the interrogation of 
“big data" sets are, without a doubt, disruptively changing the modalities of scientific 
inquiry and enabling the rapid crossing of new frontiers of knowledge. We are also 
increasingly awash in a "sea of data ”, with exponential volumetric increases of data and 
data sets concerning the natural and living world. This growth is giving rise to significant 
technical challenges of access, storage, distribution, visualization, data mining, data fusion, 
metadata standardization, and interoperability that together represent a very challenging 
research arena all of its own. 

And, of course, the need for scientific validation and the demonstration of reproducibility of 
evidence-based results call out for greater access, sharing, and interoperability of data 
records on a timely basis. I agree that scientific researchers who publish results based on 
data sets gained with support from federal agencies such as NSF should not be able to have 
exclusive rights to those data for indefinite periods. Yet, in different fields and in different 
research settings, the timeframe for exclusive rights should probably differ. One only has to 
look at the "rules of the road" for large international science projects like the hunt for the 
Higgs Boson to recognize the complexity of this question. 

And there are other questions which make simple solutions to data access legislation 
problematic. Examples that come to mind include: what criteria can be used to define the 
"unit” of raw data - does that mean all possible digital records or just the key published 
subsets? Are calibration data records that describe an observing instruments performance 
also required, given that they may be central to reproducibility considerations? What 
happens when a new version of a particular published data set supersedes an older version 
of reduced data - are all versions kept forever and who has the responsibility to flag when a 
particular data set is not longer applicable? Who has the responsibility to ensure upward 
compatibility of access to data sets as specific storage media become obsolete? The list of 
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questions to be addressed is a long one and, while much discussion is taking place, I do not 
feel that the central issues have been fully resolved. 

Since there are so many unanswered and even, as yet, possibly unanswerable questions, I 
believe that we must address this major challenge with a robust, yet probably more gradual 
and phased approach, and establish a shared community-based governance structure for 
data citation, access norms, and the long-term curation of important data records. In my 
own thinking about this challenge when I was at NSF, I became convinced that a first step, 
albeit a modest one, could be to set expectations, or possibly even requirements, for data 
citation in publications, using standard approaches. I came to this position after reviewing 
the quite small percentage of authors that actively used data citation methodologies in 
published work in the geosciences. A “cultural" move to more extensive use of data citation 
tools would provide a number of benefits: authors who were primarily data generators would 
get more academic credit for their important contributions and citation records coidd be 
used to evaluate the inherent value (and perhaps set requirements for sustainable curation) 
for key important data sets. More extensive data citation utilization would also improve 
validation and reproducibility prospects and would naturally allow for some of the domain- 
specific experiments to go forward to address some of the questions listed above. Emphasis 
on data citation as a norm would bring the publishing houses into the shared governance 
system mentioned above, as well as funding agencies and institutions who would take pride 
in specific data sets. A next step beyond citation could be the development of clear data 
interoperability standards, allowing for the future (often initially unanticipated) data fusion 
activities. 

With regard to data fusion efforts, the EarthCube program at NSF was initiated to design 
and create the cyber infrastructure to allow for the interoperability of often inhomogeneous 
and disparate data sets held in different institutional settings - each describing different, yet 
interlocking, aspects of the complex earth system. EarthCube has already shown the 
complexity of this challenge which requires the combined efforts of domain scientists and 
computational and computer scientists. This work (in my view) will require the establishment 
of computer-generated ontologies and community governance schemes allowing for data 
discovery and fusion of data sets generated in different settings. But the potential benefits of 
such data “interworkability ’’ for scientific progress are enormous. 

The data challenge is certainly a sobering one, yet is one of critical importance to future 
scientific progress. The financial models are still immature, particularly for work at the scale 
and with the longevity suggested in the draft language. / personally anticipate that the model 
going forward will out of necessity have to be a distributed one, rather than monolithic and 
any solution set will have to be managed with a distributed and community-driven 
governance system. lam greatly encouraged by the clear interest on the part of Congress to 
take progressive steps, but do share the concerns you have expressed about the pace and 
complexity involved. As far as the question concerning NCAR is involved, as a previous 
director of that institution, I can say that NCAR has deep experience with large data sets and 
effective community distribution and governance schemes, yet would certainly need 
additional significant resources to become a scalable national facility with the long-term 
stability and authority to guarantee access over the time frames envisioned. 
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I thank you for the opportunity to address these important questions. 
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Questions Submitted by Rep. Eddie Bernice Johnson. Ranking Member. Committee on Science. 

Space, and Technology 


I . Women experience significant attrition in many STEM fields as they move through their 
studies and careers, especially in the physical sciences, engineering, and computer sciences. 
Ethnic and racial minority groups are significantly underrepresented across all levels and 
fields of STEM. In the meantime, the demographics of our country are rapidly shifting. In 30 
years, when today’s kindergarteners are supporting families of their own, minorities will 
comprise 50 percent of our population. At the same time, the marketplace is increasingly 
requiring technical skills, even for entry-level manufacturing jobs. We cannot continue to 
leave behind an increasingly large majority of our population. 


Broadening participation in STEM to women and minorities has always been part of NSF’s 
mission. Yet, section 102 of the discussion draft appears to have the intent of striking from 
current law two short paragraphs that describe broadening participation in STEM as policy 
objectives for NSF. 

• Do you agree that broadening participation in STEM is and should remain an important 
part of NSF’s mission? Why? 

• Do you support repealing current law that lists broadening participation as one among 
many policy objectives for NSF? 


Dr. Killeen : The Nation 's universities are vital institutions both for maintaining the strength 
of the US. basic research enterprise and for producing individuals with advanced S&E 
competencies to serve in the workforce. The Nation has done less well in tapping the 
potential of underrepresented minorities, women, and persons with disabilities. Developing 
this potential, especially to advance underrepresented minorities, will lead to expanded 
opportunities for individuals and will improve our national competitiveness and prosperity. 

In fact / would argue that such inclusiveness is absolutely essential for future prosperity. 

Guided by the NSF Strategic Plan, NSF established a performance area focused on 
broadening participation: to expand efforts to increase participation from underrepresented 
groups and diverse institutions throughout the United States in all NSF activities and 
programs. NSF defines broadening participation in terms of individuals from 
underrepresented groups as well as institutions and geographic areas that do not participate 
in NSF research programs at rates comparable to others. Broadening participation is part of 
the overall merit review process used at NSF. Some NSF program.^, however, have a 
particular focus or emphasis on broadening participation, and these comprise NSF’s 
Broadening Participation Portfolio. 

To integrate broadening participation with NSF’s core processes, such as merit review and 
award oversight, NSF developed a framework for implementing the broadening objective 
which included: broadening the pool of reviewers; training NSF staff and reviewers; 
communicating guidance and promising activities widely; and maintaining a portfolio of 
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relevant programs- Following the development of this framework, NSF then held a workshop 
involving approximately 60 participants who sought to develop and validate a strategy by 
which to assess the value ofNSF’s investment in broadening participation across all 
directorates and programs. 

During my tenure at NSF, I was very much involved in developing and institutionalizing the 
broadening concept because of the continued vitality of our research enterprise depends on 
attracting and retaining those who are under-represented in science and engineering. 

I firmly believe that it would be a major mistake to enact legislation that could in any way be 
interpreted as lessening the importance of the long-standing commitment to broadening 
participation. 

Thank you for the opportunity to address these questions. 
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Responses by Mr. James Brown 

STEM Education Coalition Responses to Questions for the Record 
House Science, Space, and Technology Committee 

December 20, 2013 

Questions submitted bv Rep. Larry Bueshon, Chaimian. Subcommittee on Research and 

Technology 

Q: Your testimony noted that the Advisory Panel, established in the Discussion Draft, 
could be improved by providing more specificity and transparency on the types of inputs 
and issue areas where the panel would be expected to weigh in. What are your thoughts 
about the specific areas for which the Panel could provide the most useful expertise? 

What would the transparency measures look like? 

In our written testimony we argued extensively that it was critical to build more robust 
mechanisms into federal STEM plans and policymaking processes to incorporate the inputs of 
relevant stakeholders, and especially from those “on the ground” in education - the educators 
both in and out of school, administrators, and their relevant associations. On this front, there are 
two specific aspects of stakeholder input that deserve further attention. 

First, it is important for there to be a more systematic means of soliciting, collecting, and 
incorporating such input into educational plans. The Advisory Panel needs to be empowered to 
hold appropriate public events, engage directly with individual stakeholders and stakeholder 
groups, and be able to interface with “on the ground” educators in meaningful ways. This 
process needs to go well beyond postings in the Federal Register and other mechanistic and 
traditional means of soliciting such input. It is also important that policies developed that impact 
federal S'l'EM education programs also demonstrate how they reflect stakeholder input in visible 
and recognizable ways. 

Secondly, there are many specific policy questions where outside stakeholders could assist the 
government in addressing specific challenges. Some examples of this include: 

• Informing the broad government-wide policy goals for federal STEM programs, such as 
the relevant balance of agency programs across the K- 1 2, Higher Education, and 
informal learning spectrums. 

• Developing measures and means to evaluate federal programs that are not easily 
evaluated by standard educational metrics such as standardized test performance. This is 
especially applicable to many of the smaller federal STEM programs that reach limited 
target populations. 

• Better aligning efforts to develop education content and research agendas in science 
mission agencies with the needs of “on the ground” educators. There are myriad efforts 
underway within federal agencies to align their content with educational needs that could 
be better informed by such efforts. 

• Developing mechanisms to help disseminate the proceeds and products of federal STEM 
programs to a wider education audience. The federal agencies are filled with programs 
that only reach a narrow target audience, but would be useful to a wider range of 
students, educators, parents, and STEM professionals. 
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Q: The STEM Education Coalition supports an inclusive definition of the term "STEM" 
that embraces engineering and technology and includes all STEM fields and unique 
needs. Why does the definition of the term "STEM" need to be strengthened? How is 
the term currently being defined so that it is not inclusive? What can be done to ensure 
that technology and engineering and all related fields of science and mathematics are 
treated equally? 


As we mentioned in our previous written testimony, our Coalition does support an inclusive 
definition and use of the term “STEM education” by federal and state programs that is not 
limited to only math and science, but also embraces the myriad variety of other STEM-related 
fields. As the nature of skills demanded by the modem workforce has and will continue to 
change rapidly, this is especially necessary so that education programs can change and adjust to 
these changing needs. 

A big part of the challenge in this area is the reality that many different federal agencies, from 
the Department of Education to the myriad of science mission agencies, employ different 
operational definitions of the “STEM” fields. Some of these definitions are written into statute, 
some are established by regulations, and some are aspects of individual grant programs. For 
example, at the Department of Education definitions of “STEM” fields vary in impactful ways 
between higher education programs and K-12 programs. This is further exacerbated by the fact 
that federal K-12 accountability systems primarily emphasize math and reading, so that science 
and other STEM subjects often receive less attention and funding, with many subdiscliplines 
such as computer or environmental science, often not even being considered eligible for federal 
grants by individual program officers. 

We see your Committee as having a primary role in helping to resolve many of these issues by 
establishing a better mechanism and rational for defining the STEM subjects, either agency by 
agency or in a more global fashion. Our experience has shown that there are at least two viable 
ways of reaching this goal, either: 1) by establishing a rigorous process for agencies to establish 
and adjust their definitions for “STEM” fields in a way that requires that they solicit input from 
the various STEM disciplinary stakeholders and workforce and employers entities and they 
document how their definitions reflect this input and have adapted to changes in these inputs 
over time, or 2) by establishing a more explicit and broadly inclusive statutory definition of 
STEM subjects directly in authorizing legislation that would be based on extensive input from 
the relevant stakeholders. Both routes contain tradeoffs, as the former is potentially very 
difficult to legislate effectively, while the later would likely be very static, could miss rapidly 
emerging fields, and would have to be amended periodically by Congress. 
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Question submitted bv Rep. Eddie Bernice Johnson. Ranking Member. Committee on Science- 

Space. and Technology 

Q: Women experience significant attrition in many STEM fields as they move through 
their studies and careers, especially in the physical sciences, engineering, and computer 
sciences. Ethnic and racial minority groups arc significantly underrepresented across 
all levels and fields of STEM. In the meantime, the demographics of our country are 
rapidly shifting. In 30 years, when today's kindergarteners are supporting families of 
their own, minorities will comprise 50 percent of our population. At the same time, the 
marketplace is increasingly requiring technical skills, even for entry-level manufacturing 
jobs. We cannot continue to leave behind an increasingly large majority of our 
population. 

Broadening participation in STEM to women and minorities has always been part 
of NSF's mission. Yet, section 102 of the discussion draft appears to have the intent 
of striking from current law two short paragraphs that describe broadening 
participation in STEM as policy objectives for NSF. 

* Do you agree that broadening participation in STEM is and should remain an 
important part of NSF's mission? Why? 

• Do you support repealing current law that lists broadening participation as one 
among many policy objectives for NSF? 

Our Coalition supports comprehensive efforts to expand the capacity and diversity of the STEM 
workforce pipeline, including targeted initiatives to promote the inclusion of underrepresented 
minorities, women, veterans, and rural populations in STEM fields. We have aggressively 
advocated for a strong role for NSF in broadening the participation of underrepresented groups in 
the STEM field and agree that this mission should remain a priority for the foundation. We 
would be opposed to any policy that either indirectly or overtly would compromise NSF’s ability 
to advance this critical element of its mission. 

Question submitted bv Rep. Zoe Lofgren 

Q: While it is not the specific focus of this hearing, I want to thank you and the STEM 
Education Coalition for being a very early supporter of the US Science Laureate 
legislation that I introduced with many of my colleagues from the Science Committee. 
Could you briefly speak to the importance, in promoting and supporting STEM 
education, of such approaches to increase the visibility and recognition of American 
scientists? 

Our Coalition has long held the view that STEM education must be elevated as a national 
priority as reflected through education reforms, policies to drive innovation, and federal and state 
spending priorities. We also know that STEM education is closely linked with our nation’s 
economic prosperity in the modem global economy and that strong STEM skills are a central 
element of a well-rounded education and are essential to effective citizenship. Recognizing the 
accomplishments of outstanding scientists, engineers, and other forms of STEM professionals - 
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from technicians to university researchers - is an incredibly important part of elevating these 
fields in the national dialog and in the view of students, parents, and educators. 
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Submitted statement Lamar S. Smith, Chairman, Committee on Science, 
Space, and Technology 

Fundamental scientific research is critical to maintain American innovation and 
competitiveness. American researchers have developed new technologies that save 
lives, increase economic productivity, jump-start new industries and improve the 
quality of life for all Americans. 

Our challenge today is to ensure America remains first in the global marketplace 
of ideas and products. 

Today we consider a discussion draft of the Frontiers in Innovation, Research, 
Science, and Technolop^ Act or FIRST Act. The FIRST Act helps ensure that Amer- 
ican researchers remain number one in the global marketplace for innovations that 
change our communities and advance our understanding of the world. 

The FIRST Act reauthorizes the National Science Foundation (NSF), the National 
Institute of Standards and Technology (NIST) and makes changes to improve coordi- 
nation of STEM education programs. This discussion draft is, in part, a result of 
discussions with stakeholders in the R&D community. 

Federally-funded R&D is one of the best investments we can make in our nation’s 
future. We can’t have innovation without research and development. We must con- 
tinue to support the fundamental R&D that creates jobs, encourages innovations 
and establishes scientific bridges to next generation technologies. 

The FIRST Act affirms our commitment to high-integrity science and prioritizes 
national R&D to ensure that American tax dollars are used effectively and effi- 
ciently in funding federal research. We must focus scientific funding on high priority 
research like developing technologies to help wounded warriors or creating a high- 
performance supercomputer to rival China’s. 

The FIRST Act ensures that our nation stays on the cutting edge of new tech- 
nology and strengthens technology transfer and commercialization of federally fund- 
ed R&D. Not only does the FIRST Act help us remain globally competitive in the 
present, it ensures stakeholder input in STEM programs so that we remain the 
world leader in innovative research and technology for years to come. Our draft leg- 
islation also increases transparency within federally funded science and research. 
Americans want and deserve to know what their money is paying for. 

The EIRST Act requires federally funded research data to be made available to 
the public. It also requires that federally-funded researchers certify that what they 
publish is based on accurate representation of research results. 

The FIRST Act stresses quality over quantity for publication citations used in 
NSF grant applications. This provision will ensure that only quality science that is 
vital to American innovation and competitiveness receives funding. 

The bill also directs the NSF to assure that each grant application is relevant to 
the national interest. The bill requires that NSF staff provide clear justifications for 
why grants are awarded federal funds. 

Government employees and their program managers should be accountable to the 
American teixpayer for their funding decisions. They should explain why grants that 
receive taxpayer funding are important research that has the potential to benefit 
the national interest. It’s not the government’s money; it’s the people’s money. 

Enhanced transparency and accountability isn’t a burden; it will ultimately make 
NSE’s grant award process more effective. 

Eight of the 13 Nobel Prize winners in 2013 received support from NSF. We want 
to continue NSF’s success of supporting high-quality research. Making more infor- 
mation available to the American public about awarded grants and requiring that 
they promote the national interest will help NSF to continue to produce first-rate 
scientific research. 

At a time of budget cuts. Congress has a responsibility to ensure that taxpayer 
dollars are spent wisely and are focused on national priorities. The FIRST Act will 
ensure that federally funded research is conducted in a transparent and responsible 
manner in order to ensure that America remains “FIRST” in all areas of science and 
research. 
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[DISCUSSION DRAFT] 

November 1, 2013 


U3th CONGKESS 
1st Session 


H.R. 


To i:)roAide tor investment in innovation tlirough scientific research and devel- 
opment, to improve tlie competitiveness of tlie United States, and for 
other purposes. 


IN THE HOUSE OF REPRESENTATIVES 


M . introduced the following bill; which was referred to the 

Committee on 


A BILL 

To proHcIo for investment in innovation through scientific 
research and development, to improve the competitiveness 
of the United States, and for other purposes. 

1 Be it enacted by the Senate and House of Representa- 

2 tives of the United States of America in Congress assembled, 

3 SECTION 1. SHORT TITLE; TABLE OF CONTENTS. 

4 (a) Short Title. — This Act may be cited as the 

5 “Frontiers in Innovation, Research, Science, and Tecli- 

6 nology Act of 2013” or the “FIRST Act of 2013”. 


f:\VHLC\1 1 01 13\1 1 01 1 a.OSO.xml 
November 1, 2013 (12:49 p.m.) 


(56311717) 



116 


F:\TB\SC\FIRST1 3^002.XML 

2 

1 (b) Table op Contents. — The table of contents for 

2 this Act is as follows: 

Sec. 1. Sliort title; table of contents. 

TITLE I— NATIONAIi SCIEN'CE FOUNDATION 

Sec*. 101. Findings. 

Sec. 1,02. Policy objectives. 

Sec. 103. Defniitions. 

Sec. 104. Greater accountabUity in Federal funding for research. 

Sec. 105. Social and liehavioral sciences. 

Sec. 106. Obligation of major rest’ai-cii ecgiipiuent and facilities construction 
binds. 

Sec. 107. Graduate student support. 

Sec. 108. Prohibition. 

Sec. 109. Reiiew of education programs. 

See. 110. Recomjielition of award.s. 

See. 111. Sense of the Cojigrt^ss reganling industiy investment in STEJI edu- 
cation. 

See. 112. Misrepresentation of research results. 

Sec. 113. Citations supporting i-esearch grant applications. 

See. 1 14. Researcli gi’ant conditions. 

Sec. 115. Computing i*e.sources study. 

Sec. 116. Altcnialive research funding models. 

See. 117. Repeal of sustainable cheniistiy basic research pi*ogram. 

Sec. 118. Rotating personnel. 

Sec. 119. Report of the NSB Task Force on Administrative Burden, 

Sec. 120. Study to evaluate Federal seientibc funding of non-United State.s citi- 
zens. 

TITLE II—SCIENCE, TECHNOLOGY, ENGINEERING, AND 
JIATHEiLVlTCS 

See. 201. Findings; sense of Congress. 

See. 202. STEM Education Ad^isoiy Panel. 

Sec. 203. Committee on STEM education. 

Sec. 204. STEM Education Coordinating Office. 

TITLE III— OFFICE OF SCIENCE AND TECHNOLOGY POLICY 

Sec. 301. Regulatory efficiency. 

Sec. 302. Public acet^js to research articles and data. 

TITLE IV— INNOVATION AND TECHNOLOGY TRANSFER 

Subtitle A — NIST Reautliorization 

Sec. 401. Standards and conformity assessment and other transaction anthor- 
ity. 

Sec. 402. Visiting Committee on Advanced Technologvb 
Sec. 403. Police and seei!rit3' authority. 

Sec. 404. International aetivities. 

Sec. 405. Education and oxitreach. 

See. 406. Programmatic planning report. 

See. 407. Assessments by the National Researcli Coiiiieil. 
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Sec. 408. Manufacturing Exten.siou Partnership. 

See. 409. Elimination of obsolete reports. 

See. 410. Modifications to j^-ants and eoojierath e agTcements. 

Subtitle B — ^Innovative Approaches to Teciinolog;;\’ Transfer 

See. 421. Innovative qiproaehes to teehnolog\^ transfer. 

TITLE V— NETWORiaXG AND IXPORMATION TECHNOLOGY 
RESEARCH AND DEVELOPMENT 


Sec. 501. Short title. 

Sec. 502. Program planning and coordination. 

See. 503. Large-scale researeli in areas of national importance. 

Sec. 504. Cyber-pliysieal ^^tems. 

See. 505. Clond computing seiviees for research. 

Sec. 506. National Coonlination Office. 

See. 507. Iniproring networking and information teelinologj' education. 

See. 508. Conforming and technical amendments. 

1 TITLE I— NATIONAL SCIENCE 

2 FOUNDATION 

3 SEC. 101. FINDINGS. 

4 Congress finds the following: 

5 (1) The Foundation has made major eontribii- 

6 tions for more than 50 years to strengthen and sns- 

7 tain the Nation’s academic research enterprise. 

8 (2) The economic strength and national security 

9 of the United States, and the quality of life of all 

10 Americans, are grounded in the Nation’s scientific 

11 and technological capabilities. 

12 (3) The P’oundation carries out important fune- 

13 tions in supporting basic research in all science and 

14 engineering disciplines and in supporting science, 

15 mathematics, engineering, and teehnologj^ education 

16 at all levels. 
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4 

(4) The research and education aethlties of the 
Foundation promote the discovery, integration, dis- 
semination, and application of new knowledge in 
sendee to society and prepare future generations of 
scientists, mathematicians, and engineers who will 
be necessary to ensure i\merica’s leadership in the 
global marketplace. 

(5) The Foundation is charged mth the respon- 
sibilities — 

(A) to develop and encourage the pursuit 
of a national policy for the promotion of basic 
research and education in the sciences; 

(B) to initiate, support, and conduct basic 
scientific research and to appraise the impact of 
research upon industrial development and the 
general welfare; 

(C) to initiate, support, and conduct sci- 
entific research activities in connection vith 
matters relating to the national defense, at the 
request of the Secretary of Defense; 

(D) to award scholarships and gTaduate 
fellowships in the sciences; 

(E) to foster the interchange of scientific 
information among scientists; 
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(F) to evaluate scientific researeli pro- 
grams undertaken by agencies of the Federal 
Government, and to correlate the Foundation’s 
scientific research with those undertaken by in- 
dhiduals and by public and private research 
groups; 

(6) to establish such special commissions 
as the Board my deem necessary; and 

(H) to maintain a register of scientific and 
technical personnel in the United States. 

(6) The emerging global economic, scientific, 
and technical environment challenges long-standing 
assumptions about domestic and international policy, 
I’cquiring the Foundation to play a more proactive 
role in sustaining the competitive advantage of the 
United States through superior research capabilities. 

(7) Commercial application of the results of 
Federal investment in basic and computing science 
is consistent with long-standing United States tech- 
nology transfer jiolicy for eyberseeurity and other 
homeland security applications, because of the ur- 
gent needs of commercial, academic, and individual 
users as well as the Federal and State Governments. 
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1 SEC. 102. POLICY OBJECTIVES. 

2 In allocating resources made available under this siib- 

3 title, the Foundation shall have the fblloiiing policy objce- 


4 tivcs: 


5 

(1) To strengthen the Nation’s lead in science 

6 and 

technologj^ by — 

7 

(A) increasing the national investment in 

8 

general scientific research and increasing in- 

9 

vestment in strategic areas \ital to the national 

10 

interest; 

11 

(B) balancing the Nation’s research port- 

12 

folio among the life sciences, mathematics, the 

13 

physical sciences, computer and infonnation 

14 

science, geosciences, engineering, and social, be- 

15 

havioral, and economic sciences, all of which are 

16 

important for the continued development of en- 

17 

abling technologies necessaiy for sustained 

18 

International competitiveness; 

19 

(C) expanding the pool of scientists and 

20 

engineers in the United States; 

21 

(D) modernizing the Nation’s research in- 

22 

frastructure; and 

23 

(E) establishing and maintaining coopera- 

24 

tive international relationships vith premier re- 

25 

search institutions. 

26 

(2) To increase overall workforce skills by — 
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(A) improving the quality of and access to 
mathematics and science education, particnlaiiy 
in kindergarten through gi-ade 12; and 

(B) expanding STEM training opportuni- 
ties at institations of higher education. 

(3) To strengthen innovation by expanding the 
focus of competitiveness and innovation policy at the 
regional and local level. 


SEC. 103. DEFINITIONS. 

In this title: 

(1) Board. — The term “Board” means the Na- 
tional Science Board. 

(2) Director. — The term “Director” means 
the Director of the Foundation. 

(3) Foundation. — The term “Foundation” 
means the National Science Foundation established 
under section 2 of the National Science Foundation 
Act of 1950 (42 U.S.C. 1861). 

(4) Institution op higher education. — The 
term “institution of higher education” has the 
meaning given such term in section 101(a) of the 
Higher Education Act of 1965 (20 U.S.C. 1001(a)). 

(5) State.— The term “State” means one of 
the several States, the District of Columbia, the 
Commonwealth of Puerto Rico, the Virgin Islands, 
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Guam, American Samoa, tlic Commonwealth of the 
Northern Mariana Islands, or any other territory or 
possession of the United States. 

(6) STEM.— The term “STEM” means science, 
technologj^, engineering, and mathematics. 

(7) United states. — The term “United 
States” means the several States, the District of Co- 
lumbia, the Commonwealth of Puerto Rico, the Vir- 
gin Islands, Guam, American Samoa, the Common- 
wealth of the Northern Mariana Islands, and any 
other territory or possession of the United States. 

SEC. 104. GREATER ACCOUNTABILITY IN FEDERAL FUND- 
ING FOR RESEARCH. 

(a) Standard for Award op Grants. — The Foun- 
dation may award Federal funding for basic research and 
education in the sciences through a new research grant 
or cooperative agreement only if an affirmative determina- 
tion is made under subsection (b) and a witten justifica- 
tion relating thereto is published under subsection (c). 

(b) Determination. — A determination referred to 
in subsection (a) is a determination by the Director as 
to why the research grant or cooperative agi-oement — 

(1) is in the national interest; 

(2) is worthy of Federal funding; and 

(3) achieves one or more of the following goals: 
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(A) Increased economic compotitivcnoss of 
the United States. 

(B) Advancement of the health and welfare 
of the American public. 

(C) Development of a STEM workforce 
and increased public scientific literacy in the 
United States. 

(D) Increased partnerships between aca- 
demia and industry in the United States. 

(E) Promotion of the progi-ess of science in 
the United States. 

(F) Support for the national defense. 

(c) Written JusTiFreATiON. — Prior to any award 
of Federal funding described in subsection (a), the Foun- 
dation shall publish on its public, website a written jus- 
tification relating to the detennination under subsection 
(b), along with the name of the employee or employees 
who made the determination and any other information 
about the research proposal the Director considers appro- 
priate. 

(d) Implementation. — ^A determination under sub- 
section (b) shall be made after a research grant or cooper- 
ative agi’eement proposal has satisfied the Foundation’s 
reviews for Merit and Broader Impacts. 
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(e) Employee Training. — The Director shall en- 
sure that employees of the Foundation are aware of the 
restriction in subsection (a), and that the emploj'ees are 
trained in how to make a determination and prowde wit- 
ten justification as required under this section. 

(f) Annual Audits. — The Director shall ensure that 
the standard in subsection (a) is properly applied by an 
annual audit of the rescai’ch gi*aiits and cooperative agree- 
ments awarded by the Foundation for the previous fiscal 
year. The Director shall annually report the results of this 
audit to the Committee on Science, Space, and Technology 
of the House of Representatives and the Committee on 
Commerce, Science, and Transportation of the Senate by 
Pebruaiy of the followng fiscal year. 

SEC. 105. SOCIAL AND BEHAVIORAL SCIENCES. 

A directorate of the Foundation other than the Direc- 
torate for Social, Bchaidoral, and Economic Sciences may 
fund social and bchaHoral science research focused on its 
mission areas if such research is determined to be a higher 
priority than other research in that directorate’s mission 
portfolio. 

SEC. 106. OBLIGATION OF MAJOR RESEARCH EQUIPMENT 
AND FACILITIES CONSTRUCTION FUNDS. 

No funds may be obligated for Major Research 
Equipment and Facilities Constraetion for the Foundation 
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1 tmtil 30 cl B J'S after the report recpiired with respect to each 

2 such fiscal year imtler section 14(a)(2) of the National 

3 Science Foundation Authorization Act of 2002 (42 II.S.C. 

4 1862n-4(a)(2)) is transmitted to the Congi-ess. 

5 SEC. 107. GRADUATE STUDENT SUPPORT. 

6 Section 510(b) of the America COMPETES Reau- 

7 thorization Act of 2010 (42 U.S.C. 1869 note) is amended 

8 to read as follows: 

9 “(b) Equal Treatjibnt op IGERT and GRF.— 

10 “(1) Rate op punding increases. — For any 

11 fiscal year, the Director may only increase funding 

12 for the Foundation’s Graduate Research Fellowship 

13 program (or any successor thereto) over the prewous 

14 fiscal 3Tar’s funding level at the same rate as a cor- 

15 responding funding increase for the Foundation’s 

16 Integrative Graduate Education and Research 

17 Traineeship program (or anj? successor thereto). 

18 “(2) Essential elejients op igbrt. — The 

19 essential elements of the Foundation’s Integrative 

20 Graduate Education and Research Traineeship pro- 

21 gram (or any successor thereto) shall be maintained, 

22 including — 

23 “(A) collaborative research that transcends 

24 traditional disciplinarj^ boundaries to solve largo 
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and complex researeli problems of significant 
scientific and societal importance; and 

“(B) providing students the opportunity to 
become leaders in the science and engineering 
of the future.”. 

SEC. 108. PROHIBITION. 

The Foundation may not implement any STEM edu- 
cation progi’am and activity changes proposed for the 
Foundation in the budget for fiscal year 2014 transmitted 
to Congress under section 1105(a) of title 31, United 
States Code. 

SEC. 109. REVIEW OF EDUCATION PROGRAMS. 

(a) In GeneraIj. — The Director shall review the edu- 
cation programs of the Foundation that are in operation 
as of the date of enactment of this Act to determine — 

(1) whether any of such programs duplicate tar- 
get groups, services provided, fields of focus, or ob- 
jectives; and 

(2) how those progi’ams are being evaluated 
and assessed for outcome-oriented effectiveness. 

(b) Report. — ^Not later than 1 year after the date 
of enactment of tliis Act, and annual^ thereafter as part 
of the annual budget submission to Congress, the Director 
shall complete a report on the rertew carried out under 
this section and shall submit the report to the Committee 
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1 on Science, Space, and Technology and the Committee on 

2 Appropriations of the House of Representatives, and to 

3 the Committee on Commerce, Science, and Transpor- 

4 tation, the Committee on Health, Education, Labor, and 

5 Pensions, and the Committee on Appropriations of the 

6 Senate. 

7 SEC. 110. RECOMPEXmON OF AWARDS. 

8 (a) Findings. — The Congress finds that — 

9 (1) the merit-rcHewed competition of grant and 

10 award proposals is a hallmark of the Foundation 

1 1 grant and award making process; 

12 (2) the majority of Foundation-funded 

13 multiuser facilities have transitioned to five-year co- 

14 operative agreements, and cvciy five years the pro- 

15 gram officer responsible for the facility makes a rcc- 

16 ommendation to the National Science Board as to 

17 the renewal, recompetition, or termination of sup- 

18 port for the facility; and 

19 (3) requiring expiring awards to be I’ccompeted 

20 follows from the conviction that competition is the 

21 process most likely to ensure the effective steward- 

22 ship of Foundation funds for supporting research 

23 and education. 

24 (b) Recompetition. — The Director shall ensure that 

25 the system for recompetition of Maintenance and Oper- 
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1 ations of facilities, equipment and instramentation is fair, 

2 consistent, and transparent and is applied in a manner 

3 that renews grants and awards in a timely manner. The 

4 Director shall periodically evaluate whether the criteria of 

5 the system are being applied in a manner that is trans- 

6 parent, reliable, and valid. 

7 SEC. 111. SENSE OF THE CONGRESS REGARDING INDUSTRY 

8 INVESTMENT IN STEM EDUCATION. 

9 It is the sense of Congress that — 

10 (1) in order to bolster the STEM workforce 

11 pipeline, many industiy sectors arc becoming in- 

12 volved in K-12 initiatives and supporting under- 

13 graduate and graduate work in STEM subject areas 

14 and fields; 

15 (2) partnenships ivith education providers, 

16 STEM focused competitions, and other opportunities 

17 have become important pieces of private sector ef- 

18 forts to strengthen the STEM workforce; 

19 (3) understanding the work private sector orga- 

20 nizations arc undertaking in the STEM fields will 

21 inform the Federal GoV'ernment’s role in STEM edu- 

22 cation; and 

23 (4) iudusti^'^ initiatives that support STEM odu- 

24 cation should be encouraged and suppoiTed by the 

25 Foundation. 
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1 SEC. 112. MISREPRESENTATION OF RESEARCH RESULTS. 

2 (a) Certification. — a condition of recemng a 

3 research gi*aiit from the Foundation, a principal investi- 

4 gator shall sign a statement certilA'ing- that the findings 

5 and conclusions of any article authored by such principal 

6 investigator, using the results of the research conducted 

7 under the grant, that is published in a peer-reviewed publi- 

8 cation will be based on an accurate and truthful represen- 

9 tation of the research results. 

10 (b) In\t:stioation. — The Inspector General of the 

1 1 Foundation shall investigate suspected -violations of a cer- 

12 tification signed under subsection (a), and shall submit to 

13 the Director the results of such investigation, along with 

14 a recommendation with respect to whether a violation has 

15 occurred. 

16 (c) Determination. — 

17 (1) In ge.neral. — Based on the results of the 

18 investigation conducted under subsection (b), the Di- 

19 rector shall make a determination of whether the 

20 principal investigator knowingly misrepresented the 

21 results of research conducted with funding from the 

22 Foundation. 

23 (2) Publication.— T he Director shall make 

24 publicly available any determination made under 

25 paragi-aph (1), which shall include the name of the 

26 principal investigator. 
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1 (d) lO-TOAR Ban. — T he Pouudatioii may not, for a 

2 period of 10 j'cars, proride a research grant or grant ox- 

3 tension to a principal investigator who has knowingly mis- 

4 represented the results of research through — 

5 (1) publication in a peer-reviewed publication; 

6 (2) submission of data to the repository estab- 

7 lished under section 306(a)(1); or 

8 (3) an application for a research grant or giant 

9 extension from the Foundation. 

10 (e) Appeal. — The Director shall establish a process 

11 by which a principal investigator may appeal a detennina- 

12 tion made under subsection (c) and a ban under sub- 

13 section (e). If the Director determines that the determina- 

14 tion made under subsection (c) was not coirect, the Diree- 

15 tor shall make that correction publicly available. The Di- 

16 rector may shorten the period of a ban under subsection 

17 (d) based on information provided in the appeal process 

18 under this subsection. 

19 SEC. 113. CITATIONS SUPPORTING RESEARCH GRANT AP- 

20 PLICATIONS. 

21 A pecr-reriewed research grant proposal application 

22 to the Foundation may not include, \rith respect to a prin- 

23 cipal investigator, more than 5 citations to articles pub- 

24 lished by the principal investigator in a peer-reviewed pub- 

25 lication. The Foundation may not consider more than 5 
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1 citations to such articles in determining' whether to award 

2 such a research grant. 

3 SEC. 114. RESEARCH GRANT CONDITIONS. 

4 The Foundation shall establish procedures to ensure 

5 that — 

6 (1) a research grant awarded by the Founda- 

7 tion to a principal investigator does not duplicate the 

8 scientific aims and scope of any grant awarded to 

9 the same investigator by another Federal agency; 

10 (2) a principal investigator includes in any ap- 

1 1 plication for a research gi-ant awarded by the Foun- 

12 datiou a list of alt Federal researcli funding received 

13 by the principal investigator, as well as any funding 

14 that is being requested as of that time; 

15 (3) unpublished research results used to sup- 

16 port a gi’ant proposal made to the Foundation do 

17 not include any knoiving misrepresentations of data; 

18 (4) principal investigators who have received 

19 more than 5 years of Foundation funding at any 

20 point in their careers, other than graduate and post- 

21 doctoral traineeship awards, are only awarded addi- 

22 tional research grants by the Foundation if they will 

23 be contributing substantial original research under 

24 the grant; and 
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1 (5) principal investigators who receive Founda- 

2 tion reseai’cli gi-ant funding under more than one 

3 gi-ant at the same time have sufficient resources to 

4 conduct the proposed research under each of those 

5 grants appropriately under the terms of the grant. 

6 SEC. 115. COMPUTING RESOURCES STUDY. 

7 Not later than 1 year after the date of enactment 

8 of this Act, the Comptroller General shall transmit to the 

9 Congress a report detailing the results of a study on the 

10 use of computing resources funded by the Foundation at 

1 1 institutions of higher edncatioii. Such study shall assess — 

12 (1) efficiencies that can be achieved by using 

13 shared computing resources for projects that have 

14 similar scientific computing requirements or projects 

15 where specialized software solutions could be shared 

16 \rtth other practitioners in the scientific community; 

17 (2) efficiencies that can be achieved by using 

18 shared hardware that can be cost effectively pro- 

19 cured from cloud computing sendees; 

20 (3) efficiencies that can be achieved by using 

21 shared software from an open source repositorj^ or 

22 platform; and 

23 (4) cost sartngs that could be achieved by po- 

24 tential sharing of computing resources across all 

25 Foundation grants. 
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1 SEC. 116. ALTERNATIVE RESEARCH FUNDING MODELS. 

2 (a) Ix General.— T he Director of tlie Office of 

3 Science and Technology Policy, in consultation mth the 

4 Director of the Ponndation, shall identify and conduct ap- 

5 propriate pilot programs to validate alternative research 

6 funding models, including scientific breakthrough prize 

7 programs. 

8 (b) Eeport. — Not later than 1 year after the date 

9 of enactment of this Act, and annually thereafter as part 

10 of the annual budget submission to Congress, the Director 

1 1 of the Office of Science and Teclinology Policy shall trans- 

12 mit to the Congress a report on programs identified and 

13 conducted under subsection (a). 

14 SEC. 117. repeal of SUSTAINABLE CHEMISTRY BASIC RE- 
IS SEARCH PROGRAM. 

16 Section 509 of the iVmcrica COMPETES Reaiithor- 

17 ization Act of 2010 (42 U.S.C. 1862p-3) is repealed. 

1 8 SEC. 118. ROTATING PERSONNEL. 

19 The Director shall ensure that the cost to the Pouii- 

20 dation of employing individuals who are not pennanent 

21 employees of the Foundation, including indmduals em- 

22 ployed pursuant to the Intergovernmental Personnel Act 

23 of 1970 (42 U.S.C. 4701 note), does not exceed the cost 

24 of employing permanent employees of the Foundation to 

25 perform the same functions. 
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1 SEC. H9. REPORT OF THE NSB TASK FORCE ON ADMINIS- 

2 TRATIVE BURDEN. 

3 The National Science Board Task Force on Admiiiis- 

4 trative Burden shall provide a report to Congress on its 

5 activities, findings, and recommendations 3vitliiii 90 days 

6 after the date of enactment of this Act. 

7 SEC. 120. STUDY TO EVALUATE FEDERAL SCIENTIFIC 

8 FUNDING OF NON-UNITED STATES CITIZENS. 

9 Not later than 18 months after the date of enactment 

10 of this Act, the Comptroller General shall transmit to the 

11 Congi-ess a report detailing the results of a study, based 

12 on quantifiable metrics, on non-United States citizens, in- 

13 eluding students, postdoctoral researchers, research asso- 

14 dates, and tenure-track faculty, funded bj^ Federal science 

15 agencies that — 

16 (1) evaluates their importance to the United 

17 States scientific enterprise; 

18 (2) quantifies their economic value and impact 

19 to the United States; and 

20 (3) assesses the Nation’s economic opportunity 

21 cost of those who return to their home countries, in 

22 particular, quantiftdng contributions to the scientific, 

23 technological, industrial, and educational base of 

24 their final countiy of residence. 
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1 TITLE II— SCIENCE, TECH- 

2 NOLOGY, ENGINEERING, AND 

3 MATHEMATICS 

4 SEC. 201. FINDINGS; SENSE OF CONGRESS. 

5 (a) Findings. — C ongress finds tlic following: 

6 (1) According- to the National Science Board’s 

7 Science and Engineering Indicators, the science and 

8 engineering workforce has shown sustained gTowdli 

9 for more than half a centurj^ and w'orkers with 

10 science and engineering degrees tend to earn more 

1 1 than other comparable w-orkers. 

12 (2) According to the Program for International 

13 Student Assessment 2009 results, America lags be- 

14 hind many other nations ivhcn it comes to STEM 

15 education, ilmerican students rank 23d in science 

16 and 31st in math. 

17 (3) Junior Achievement USA and ING recently 

18 found a decrease of 25 percent in the number of 

19 teens interested in STEM careers. 

20 (4) According to a 2007 report from the De- 

21 partment of Ijabor, industries and firms dependent 

22 upon a strong science and math workforce pipeline 

23 have launched a variety of programs that target K- 

24 12 students and undei-graduate and graduate stu- 

25 dents in STEM fields. 
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1 (5) Wliile the Federal Government spends near- 

2 ly $3 billion annually on STEM education related 

3 progi-ams and actmties, finding ways to improve 

4 STEM education actmties beyond the seope of the 

5 Federal Government is key to the future technical 

6 and economic competitiveness of our Nation. 

7 (b) Sense op Congress. — It is the sense of Con- 

8 gress that — 

9 (1) more must be done to ensure that Federal 

10 investment in STEM education is going to provide 
TI' a Substantial return; 

12 (2) leveraging private and nonprofit invest- 

13 merits in STEM education will be essential to 

14 strengthcniiig the F'cdcral STEM poidfolio; 

15 (3) strengthening the Federal STEM portfolio 

16 may result in program consolidations and termi- 

17 nations, but those changes should be made based on 

18 evidence with stakeholder input; 

19 (4) the President’s fiscal year 2014 budget pro- 

20 posal did not adequately explain proposed consolida- 

21 tions and cuts in the Federal STEM poi’tfolio and 

22 did not utilize outside expertise in making those crit- 

23 ical decisions, resulting in the need for Congi-ess to 

24 limit the Administration’s forward movement on that 

25 proposal; and 
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1 (5) coordinating STEM progTams and activities 

2 across the Federal Government in order to limit du- 

3 plication and engage stakeholders will strengthen the 

4 results of our Federal STEM education progTams 

5 and activities and in turn strengthen the United 

6 States economje 

7 SEC. 202. STEM EDUCATION ADVISORY PANEL. 

8 (a) Establishment. — The President shall establish 

9 or designate a STEM Education Advisoiy Panel that in- 

10 corporates key stakeholders from the education and indus- 

1 1 try sectors vdthin the President’s Council of Advisors on 

12 Science and Technology. 

13 (b) QuaIjIFICATIONS. — T he Advisoiy Panel estab- 

14 lished or designated by the President under subsection (a) 

15 shall consist primarily of members from academic institu- 

16 tions and industiy. Members of the Advisory Panel shall 

17 be qualified to provide advice and information on STEM 

18 education research, development, training, implementa- 

19 tion, interventions, professional development, or workforce 

20 needs or concerns. In selecting or designating an Advisory 

21 Panel, the President may also seek and give consideration 

22 to recommendations from the Congress, industry, the sci- 

23 entific community (including the National Academy of 

24 Sciences, scientific professional societies, and academia), 
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1 State and local govcriiraeiits, and other appropriate oi’ga- 

2 nizations. 

3 (c) Ditties. — The Adxdsoiy Panel shall ad\dse the 

4 President, the committee on STEM edxicatioii established 

5 under the National Science and Technology Council, and 

6 the STEM Education Coordinating Office on matters re- 

7 lating to STEM education, and shall each year piwide 

8 general guidance to every Federal agency with STEM edu- 

9 cation programs or activities, including in the preparation 

10 of I'equests for appropriations for activities related to 

1 1 STEM education. The Advisory Panel shall also assess — 

12 (1) trends and developments in STEM edu- 

13 cation; 

14 (2) progress made in STEM education; 

15 (3) ways to encourage public private-partner- 

16 ships to strengthen STEM education; 

17 (4) ways to leverage private and nonprofit in- 

18 vestments and utilize expertise resulting from 

19 STEM-related competitions to help build the STEM 

20 education and workforce pipeline; 

21 (5) ways to incorporate workforce needs into 

22 Federal STEM education programs; 

23 (6) the management, coordination, implementa- 

24 tion, and activities of the STEM Education Coordi- 

25 nating Office and the committee on STEM edu- 
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1 cation established under the National Science and 

2 Teclmologjr Council; and 

3 (7) whether societal and workforce concerns are 

4 adequately addressed by current Federal STEM 

5 education programs and activities. 

6 (d) Reports. — The Advdsoiy Panel shall report, not 

7 less frequently than once eveiy 2 fiscal v'ears, to the Pi’esi- 

8 dent and Congress on its assessments under subsection 

9 (c) and its recommendations for wajT? to improve Federal 

10 STEM education programs. The first report under this 

1 1 subsection shall be submitted within 1 year after the date 

12 of enactment of this Act. 

13 (e) Tra\t:l Expenses of Non-Federal Mem- 

14 BERS. — Non-Federal members of the Advisory Panel, 

15 while attending meetings of the Advisory Panel or while 

16 otlienvise seiving at the I’cquest of the head of the Advi- 

17 sorv' Panel away from their homes or regular places of 

18 business, may be allowed travel expenses, including per 

19 diem in lieu of subsistence, as authorized by section 5703 

20 of title 5, United States Code, for individuals in the 6ov- 

21 ernment sewing without pay. Nothing in this subsection 

22 shall be construed to prohibit members of the Advisory 

23 Panel who are officers or employees of the United States 

24 from being allowed travel exi)ciises, including per diem in 

25 lieiv of subsistence, in accordance with existing law. 
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1 SEC. 203. COMMITTEE ON STEM EDUCATION. 

2 Seetion 101 of tlie America COMPETES Reaiitlior- 

3 ization Act of 2010 (42 U.S.C. 6621) is amended to read 

4 as follows: 

5 “SEC. 101. COORDINATION OF FEDERAL STEM EDUCATION. 

6 “(a) Muntenance of the Committee on STEM 

7 Education. — The Director of the Office of Science and 

8 Technology Policy shall maintain the committee on STEM 

9 education established under the National Science and 

10 Technologv Council, including the Office of Management 

11 and Budget, National Science Foundation, the Depart- 

12 ment of Energy, the National Aeronautics and Space Ad- 

13 ministration, the National Oceanic and Atmospheric Ad- 

14 ministration, the National Institute of Standards and 

15 Technology, and all other Federal agencies ivith STEM 

16 education programs or activities. 

17 “(b) Responsibilities. — The committee described 

18 hi subsection (a) shall develop recommendations for the 

19 STEM Education Coordinating office to consider. These 

20 recommendations shall focus on — 

21 “(1) priority areas for Federal funding in 

22 STEM education, which may include student en- 

23 gagement, student retention, informal education, 

24 and teaching; 
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“(2) access to innovations and exi)ertise derived 
from agency actmties across the Federal Govern- 
ment; 

“(3) significant links among’ K-12 education, 
higher education, and industry; and 

“(4) the teaching of innovation and entrepre- 
neurship as part of STEM education actmties. 

“(c) Report. — The Director of Office of Science and 
Technology Policy shall transmit a report annually to Con- 
gress at the time of the President’s budget request de- 
scribing the work, findings, and recommendations of the 
committee described in subsection (a).”. 

SEC. 204. STEM EDUCATION COORDINATING OFFICE. 

(a) Establishment. — The Director of the Founda- 
tion shall establish within the Directorate for Education 
and Human Resources a STEM Education Coordinating 
Office, which shall have a Director. 

(b) Responsibilities. — The STEM Education Co- 
ordinating Office shall — 

(1) coordinate the STEM edueation activities 
and programs of the Federal Government, including 
at the National Science Foundation, the Depai’tment 
of Energy, the National Aeronautics and Space Ad- 
ministration, the National Oceanic and Atmosphei'ic 
Administration, the National Institute of Standards 
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1 and Technology, the Eimronmental Protection 

2 Agency, and any other Federal agency ndth STEM 

3 education programs or acthdtics; 

4 (2) coordinate STEM education acthitics and 

5 progTams mth the Office of Management and Budg- 

6 et; 

7 (3) rcAoew STEM education actHities and pro- 

8 grams to ensure they are not redundant, overlapping 

9 or duplicative of similar efforts within the Federal 

10 Government; 

11 (4) periodically update and maintain the inven- 

12 tory of federally sponsored STEM education pro- 

13 gi’ams and actmties conducted by the committee on 

14 STEM edneation established under the National 

15 Science and Technology Council, including docu- 

16 mentation of assessments of the outcome-oriented ef- 

17 fcctiveness of such programs and activities and 

18 metrics used to evaluate those progi’ams and aetm- 

19 ties; 

20 (5) provide technical and administrative support 

21 to the committee on STEM education established 

22 under the National Science and Technology Council 

23 and the Advisory Panel established under section 

24 202; and 
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(6) serve as the ])oint of contact on Federal 
STEM edncatioii activities for g’ovemment agencies, 
academia, industiy, professional societies, State 
STEM education programs, interested citizen 
groups, and other STEM stakeholders to exchange 
technical and programmatic information. 

(c) 3-year Strategic Plan. — 

(1) In general. — Tlic STEM Education Co- 
ordinating Office shall — 

(A) at the time of the President’s budget 
request, and every 3 years thereafter, in con- 
sultation urth Federal agencies having STEM 
education programs or activities, the committee 
on STEM education established under the Na- 
tional Science and Teehnologj" Council, and the 
Advisory Panel established under section 202, 
update the Federal Government STEM edu- 
cation strategic plan CKStablished in May 2013 
by the committee on STEM education estab- 
lished under the National Science and Tech- 
nologj^ Council; and 

(B) coordinate the implementation of such 
plan through such agencies. 

(2) Contents. — The strategic plan shall — 
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(A) specify and jjrioritizc annual and long- 
term objectives, including' a description of the 
role of each agency in supporting programs and 
acthities designed to achieve the objectives; 

(B) specify the common metrics that mil 
be used to assess progress toward achieving the 
objectives; and 

(C) describe the approaches that mil be 
taken by each agency to assess the effectiveness 
of its STEM education progi’ams and activities. 

(d) Report. — The Director of the STEM Education 
Coordinating Office shall transmit a report annually to 
Congress at the time of the Pre.sident’s budget request. 
The annual report shall include — 

(1) a description of the STEM education pro- 
grams and activities across the Federal Government 
for the previous and current fiscal years, and the 
proposed progi-am.s and activities under the Pre.si- 
dent’s budget request, of every Federal agency mth 
STEM education progiums or activaties; 

(2) an evaluation of the extent of duplication 
and fragmentation of the progi’ams and activities de- 
scribed under paragraph (1), and any recommenda- 
tions for consolidations or terminations to remedy 
those problems; 
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1 (3) a description of ways the Federal Govern- 

2 iiieiit is leveraging private and nonprofit investments 

3 and utilizing expertise resulting from STEM-related 

4 competitions to build the STEM education workforce 

5 pipeline; and 

6 (4) a description of the progress made in car- 

7 rying out the 3-year strategic plan, including a de- 

8 scription of the outcome of any program assessments 

9 completed in the prerious year, and any changes 

10 made to that plan since the prerious annual repoid. 

11 (e) Responsibilities of NSF. — The Director of the 

12 National Science Foundation shall encourage and monitor 

13 the efforts of the STEM Education Coordinating Office 

14 to ensure that the strategic plan nnder subsection (c) is 

15 implemented effectively and that the objectives of the stra- 

16 tegie plan are met. 

17 TITLE III— OFFICE OF SCIENCE 

18 AND TECHNOLOGY POLICY 

1 9 SEC. 301. REGULATORY EFFICIENCY. 

20 (a) In General. — The Director of the Office of 

21 Science and Technology Policy shall establish a working 

22 group under the authority of the National Science and 

23 Technology Council, to include the Office of Management 

24 and Budget The working group shall be responsible for 

25 rericiring Federal regulations affecting research and re- 
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search universities and making recommendations on how 
to — 

(1) harmonize, streamline, and eliminate dupli- 
cative Federal regidations and reporting- require- 
ments; and 

(2) minimize the regulatory burden on United 
States institutions of higher education performing 
federally funded research while maintaining account- 
ability for Federal tax dollars. 

(b) Report. — Not later than 1 year after the date 
of enactment of this Act, and annually thereafter for 3 
years, the Director shall report to the Committee on 
Science, Space, and Tcchnologj^ of the House of Rep- 
resentatives and the Committee on Commerce, Science, 
and Transportation of the Senate on what steps have been 
taken to cany out the recommendations of the working 
group established under subsection (a). 

SEC. 302. PUBLIC ACCESS TO RESEARCH ARTICLES AND 
DATA. 

(a) Public Access Policies and Procedures. — 
(1) Establisidient. — Not later than 18 
months after the date of enactment of this Act, the 
National Science and Technology Council, in con- 
sultation ndth die Federal science agencies, shall es- 
tablish policies, procedures, and standards for the 
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1 Federal science agencies to enable archiving’ and re- 

2 trie\T.ng covered material in digital form for public 

3 availability in perpetuity. 

4 (2) Requiremexts. — S uch policies, proce- 

5 dures, and standards shall — 

6 (A) use existing information technology in- 

7 frastincture to the extent practicable, including 

8 infrastructure of the National Center for Bio- 

9 technology Information, the National Center for 

10 Atmospheric Research, and the private sector 

11 that facilitate public access to covered material; 

12 (B) minimize the cost of storing, archiving, 

13 and retrieving articles and data; 

14 (C) minimize the burden of providing arti- 

15 cles and data arehiring, and of retricring arti- 

16 eles and data; and 

17 (D) facilitate maximum access to covei’ed 

18 material by clearly linking articles and data. 

19 (3) Stakeholder input. — In developing poli- 

20 cies, procedures, and standards under paragraph 

21 (1), the National Science and Technology' Council 

22 shall use a transparent process for soliciting riews 

23 from stakeholder, including federally funded re- 

24 searchers, institutions of higher education, libraries. 
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publishers, users of federally funded research re- 
sults, and eml science society groups. 

(b) Grant Kecipient Requirejients. — recipient 
of a research grant made by a Federal science agency shall 
make, or enable others on their behalf to make, covered 
material associated ndth such grant available consistent 
with the policies, procedures, and standards established 
under subsection (a). 

(c) Federal Science Agency Requirements. — 
In implementing the policies, procedure, and standards es- 
tablished pursuant to subsection (a), each Federal science 
agency shall provide for — 

(1) submission of, or linking to, an electronic 
version of covered material by or on behalf of recipi- 
ents of I’esearch grants made by the agency; 

(2) free online public access to such covered 
material — 

(A) in the case of a research article, not 
later than 24 months after publication of the 
research article in a peer-rertewed publication; 
and 

(B) in tire case of data used to support the 
findings and conclusions of such article, not 
later than 60 daj's after the article is published 
in a pccr-rertcwed publication; 
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(3) a searchable archive for long-term prcsen'a- 
tion and productive use of covered material; 

(4) production of an online bibliography of all 
research papers that are publicly accessible in its re- 
positoiy, uath each cntiy linking to the cor- 
responding free online full text; and 

(5) inclusion in its repository of all data that is 
used directly or indirectly by the agency to support 
the promulgation of a Federal regulation. 

(d) RE\^EW. — -At least once every 5 years, the Na- 
tional Science and Technology Council shall review the 
policies, procedures, and standards established under sub- 
section (a) and I’evise such policies, procedures, and stand- 
ards as appropriate. 

(e) Extension. — Each Federal science agency may 
extend the time period specified in subsection {c)(2) by 
6 to 12 months, in consultation -with the stakeholders de- 
scribed in subsection (a)(3), if the agency head, or des- 
ignee, determines that the scientific field and stakeholders 
described in subsection (a)(3) will be unitpiely harmed 
without such extension. 

(f) Patent or Copyright Law. — Except as pro- 
vided in this section, nothing in this section shall be con- 
strued to affect any right under the provisions of title 17 
or title 35, United States Code. 
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1 (g) Definitions. — For imrposes of this section: 

2 (1) Co\T3RED MATERLVL. — The term “covered 

3 material” means — 

4 (A) a manuscript of an article accepted for 

5 publication in a peer-reviewed publication that 

6 results from research funded in whole or in ma- 

7 jority part by a grant from a Federal science 

8 agency; and 

9 (B) data that was used to support the 

10 findings and conclusions of such article, except 

1 1 for data that is protected from disclosure under 

12 section 552 of title 5, United States Code. 

13 (2) Data. — T he term “data” includes ra,w 

14 data, computer code, and algorithms, but does not 

15 include — 

16 (A) conuncrcialfo available software ixscd 

17 to analyze the data or code; 

18 (B) preliminaiy work and analyses; 

19 (C) drafts of scientific papers not accepted 

20 or intended for publication; or 

21 (D) plans for future research. 

22 (3) Federal science agency. — The term 

23 “Federal science a^ncy” means an Executive agen- 

24 cy, as defined in section 105 of title 5, United States 
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1 Code, that is a member of the National Science and 

2 Technology Council. 

3 (4) Peer-rbaubwed peblication. — The term 

4 “peer-reviewed publication” means a publication for 

5 which ai-ticles are assigned to at least 1 external 

6 \dewer to assess the validity of the articles’ scientific 

7 findings and conclusions. 

8 TITLE IV— INNOVATION AND 

9 TECHNOLOGY TRANSFER 

10 Subtitle A — NIST Reauthorization 

1 1 SEC. 401. STANDARDS AND CONFORMITY ASSESSMENT AND 

1 2 OTHER TRANSACTION AUTHORITY. 

13 Section 2 of the National Institute of Standards and 

14 Technology Act (15 U.S.C. 272) is amended — 

15 (1) in subsection (b) — 

16 (A) in the matter preceding paragraph (1), 

17 by striking “authorized to take” and insei-ting 

18 “authorized to seiwe as the President’s principal 

19 adviser on standards policy pertaining to the 

20 Nation’s technological competitiveness and in- 

21 novation ability and to take”; 

22 (B) in paragraph (3), by striking “compare 

23 standards” and all that follows through “Ped- 

24 eral Government” and inserting “facilitate 
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stanclards-related information sharing and co- 
operation between Federal agencies”; 

(C) by striking paragTapli (4) and insert- 
ing the fbllomng: 

“(4) to enter into and perform such contracts, 
cooperative research and development arrangements, 
grants, cooperative agi’ccnients, leases, or other 
transactions as may be necessarj'^ in the conduct of 
its work and on such terms as it may consider ap- 
propriate in fui’thcrance of the purposes of this 
Act;”; and 

(D) in paragraph (13), by striking “Fed- 
eral, State, and local” and ail that follows 
through “private sector” and inserting “tech- 
nical standards actiritics and conformity assess- 

. metit actiritics of Federal, State, and local gov- 
ernments \rith private sector”; and 
(2) in subsection (c) — 

(A) in paragraph (21), by striking “and” 
after the semicolon; 

(B) by redesignating paragraph (22) as 
paragraph (25); and 

(C) by inserting after paragraph (21) the 
folknring: 
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1 “(22) participate iii and support scientific and 

2 technical conferences; 

3 “(23) collect and retain fees for conferences 

4 and use such fees to pay for ox|3enses of such con- 

5 ferenees, notwithstanding’ section 1345 of title 31, 

6 United States Code; 

7 “(24) perform pro-competitive measurement 

8 science and technology research in partnership with 

9 institutions of higher education and industry to pro- 

10 mote United States industrial competitiveness; and”. 

11 SEC. 402. VISITING COMMITTEE ON ADVANCED TECH- 

12 NOLOGY. 

13 Section 10 of the National Institute of Standards and 

14 Technology Act (15 U.S.C. 278) is amended — 

15 (1) in subsection (a) — 

16 (A) by striking “15 members” and insert- 

17 ing “not fewer than 9 members”; 

18 (B) by striking “at least 10” and inserting 

19 “at least three-fifths”; and 

20 (C) by adding at the end the follorving: 

21 “The Committee may consult TOth the National 

22 Research Council in making recommendations 

23 regarding general policy for the Institute.”; and 

24 (2) in subsection (h)(1), by striking “, including 

25 the Program established under section 28,”. 
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1 SEC. 403. POLICE AND SECURITY AUTHORITY. 

2 Section 15 of the National Institute of Standards and 

3 Technology Act (15 U.S.C. 278c) is amended — 

4 (1) by striking “of the Government; and” and 

5 inserting “of the Government;”; and 

6 (2) by striking “United States Code.” and in- 

7 setting “United States Code; and (i) for the protec- 

8 tion of Institute buildings and other plant facilities, 

9 equipment, and property, and of employees, associ- 

10 atos, rtsitors, or other persons located therein or as- 

1 1 sociated therewith, notwithstanding any other prort- 

12 sion of law, the direction of such of the officers and 

13 employees of the Institute as the Secretary considers 

14 necessary in the public interest to carry firearms 

15 while in the conduct of their official duties, and the 

16 authorization of employees of contractors and sirb- 

17 contractors of the Institirte who are engaged in the 

18 protection of propei-ty OAvned by the United States, 

19 and located at facilities oumed by, leased by, used 

20 by, or rrndcr the control of the United States, to 

21 earry^ firearms while in the conduct of their official 

22 dirties, and, under regulations prescribed by the See- 

23 retary and approved by the Attorney General, the 

24 authorization of officers and employees of the Insti- 

25 trite and of its contractors and subcontractors au- 

26 thorized to cany firearms to arrest mthout warrant 
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for any offense against the United States committed 
in their presence, or for any felony eognizable under 
the laws of the United States if they have reasonable 
grounds to believe that the person to be arrested has 
committed or is committing such felony, provided 
that such authority to make arrests may be exer- 
cised only while guarding and protecting buildings 
and other plant facilities, equipment, and property 
OTOied or leased by, used by, or under the control of 
the United States under the administration and con- 
trol of the Secretaiy”. 

SEC. 404. INTERNiVWONAL ACTIVITIES. 

Section 17(a) of the National Institute of Standards 
and Technology Act (15 U.S.C. 278g(a)) is amended — 

(1) by striking “financial assistance,” and in- 
serting “financial and logistical assistance,”; and 

(2) by adding at the end the following: “Finan- 
cial and logistical assistance may include transpor- 
tation to and from the Institute of foreign dig- 
nitaries and representatives of foreign national me- 
trology institutes.” 

SEC. 405. EDUCATION AND OUTREACH. 

(a) In GeneeaIi. — The National Institute of Stand- 
ards and Technology Act is (15 U.S.C. 271 et seq.) is 
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1 amended by striking sections 18, 19, and 19A and insert- 

2 ing the followng: 

3 “SEC, 18. EDUCATION AND OUTREACH. 

4 “(a) In General. — T he Director may support, pro- 

5 mote, and coordinate activities and efforts to enhance pub- 

6 lie awareness and understanding of measurement sciences, 

7 standards, and technology by ^ genec^^iublic. industiy, 

8 and academia in .support of the Institute’s mission. 

9 “(b) Research Fellowships. — 

10 “(1) In GENERATj. — Tlie Director may award 

1 1 research fellowships and other fonns of financial and 

12 logistical assistance, including direct stipend a.wards, 

13 to- 
ld “(A) students at institutions of higher edii- 

15 cation within the United States who show 

16 promise as present or future contributors to the 

17 mission of the Institute; and 

18 “(B) United States citizens for research 

19 and technical activities of the Institute. 

20 “(2) Selection. — The Director shall select 

21 persons to receive such fellow-ships and assistance on 

22 the basis of ability and of the relevance of the pro- 

23 posed lYork to the mission and programs of the In- 

24 stitutc. 
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1 “(3) Definition. — For the purposes of tlus 

2 subsection, finaneial and logistical assistance in- 

3 eludes, notnutlistanding section 1345 of title 31, 

4 United States Code, or any contrary proUsion of 

5 law, temporaiy housing and transportation to and 

6 from the Institute facilities. 

7 “(c) Post-doctoral Pellowship Progr/LM. — The 

8 Director shall establish and conduct a post-doctoral fellow- 

9 ship progTain, subject to the availability of appropriations, 

10 that shall include not less than 20 nor moi'e than 120 new 

11 fellows per fiscal year. In evaluating applications tor fcl- 

12 lowships under this subsection, the Director shall give con- 

13 sideration to the goal of promoting the participation of 

14 underrepresented minorities in research areas supported 

15 by the Institute.”. 

16 (b) Prohibition.-— 

17 (1) In general. — The National Institute of 

18 Standards and Technology may not implement any 

19 STEM education program and activity changes pro- 

20 posed for the Institute in the budget for fiscal year 

21 2014 transmitted to Congress under section 1105(a) 

22 of title 31, United States Code. 

23 (2) Definition. — The term “STEM” means 

24 science, technologj^, engineering, and mathematics. 
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1 SEC. 406. PROGRAMMATIC PLANNING REPORT. 

2 Section 23(d) of the National Institute of Standards 

3 and Technology Act (15 IJ.S.C. 278i(d)) is amended by 

4 adding at the end the follondng: “The 3-year pro- 

5 gi'ammatic planning document shall also describe how the 

6 Director is addressing recommendations from the Visiting 

7 Committee on Advanced Technology' established under 

8 section 10.”. 

9 SEC. 407. ASSESSMENTS BY THE NATIONAL RESEARCH 

10 COUNCIL. 

1 1 Section 24 of the National Institute of Standards and 

12 Technology Act (15 IJ.S.C, 278j) is amended to read as 

13 follows: 

14 “SEC. 24. ASSESSMENTS BY THE NATIONAL RESEARCH 

15 COUNCIL. 

16 “(a) In General. — The Institute shall contract with 

17 the National Research Council to perform and report on 

18 assessments of the teelinical quality and impact of the 

19 work conducted at Institute laboratories. 

20 “(b) Schedule. — I ndividual assessments shall be 

21 completed biennially by conducting annual assessments of 

22 at least 3 laboratories. 

23 “(c) SuMULYRY' Report. — In the second year of each 

24 biennial period under subsection (b), the Institute shall 

25 contract mth the National Research Council to prepare 
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1 a rci)ort that summarizes the findings common across the 

2 indiridual assessment reports. 

3 “(d) iVDDiTiONAL ASSESS5IENTS. — The Institute, at 

4 the discretion of the Director, also may contract udth the 

5 National Research Council to conduct additional assess- 

6 ments of Institute progi-ams and projects that involve col- 

7 laboration across the Institute laboratories and centers 

8 and assessments of selected scientific and technical topics. 

9 “(e) CoxsutjTation With Visitixg Cohjiittee on 

10 itoVANCBD Technology. — The National Research Coun- 

1 1 cil may consult ivith the Visiting Committee on Advanced 

12 Technology established under section 10 in performing the 

13 assessments under this section. 

14 “(f) Reports. — N ot later than 30 days after the 

15 completion of each assessment, the Institute shall transmit 

16 the repoi’t on such assessment to the Committee on 

17 Science, Space, and Technology of the House of Rep- 

18 reseiitatives and the Committee on Commerce, Science, 

19 and Transportation of the Senate.”. 

20 SEC. 408. ROLLINGS MANUFACTURING EXTENSION PART- 

21 NERSHIP. 

22 Section 25 of the National Institute of Standards and 

23 Technology" Act (15 U.S.C. 278k) is amended to read as 

24 follows: 
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1 “SEC. 25. ROLLINGS MANUFACTURING EXTENSION PART- 

2 NERSHIP. 

3 “(a) Establishment and Purpose. — 

4 “(1) In general. — The Secretary, through the 

5 Director and, if appropriate, thi’ough other officials, 

6 shall provade assistance for the creation and support 

7 of manufacturing- extension centers, to be kno^vn as 

8 the ‘Holling-s Manufacturing’ Extension Centers’, for 

9 the transfer of manufacturing technology and best 

10 business practices (in this Act referred to as the 

11 ‘Centers’). The program under this section shall be 

12 known as the ‘Hollings Manufacturing Extension 

13 Partnership’. 

14 “(2) Apfillvtions. — S uch Centers shall be af- 

15 filiated 3vith any United States-based public or non- 

16 profit institution or organization, or group thereof, 

17 that applies for and is awarded financial assistance 

18 under this section. 

19 “(3) OBJECTnuD. — The objective of the Centers 

20 is to enhance competitiveness, productivity, and 

21 technological performance in United States manufac- 

22 turing through — 

23 “(A) the transfer of manufacturing tech- 

24 nology and techniques developed at the Insti- 

25 tute to Centers and, through them, to manufac- 

26 turing companies throughout the United States; 
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“(B) the partieipatioii of indmduals from 
iiidnstry, institutions of higher education, State 
governments, other Federal agencies, and, when 
appropriate, the Institute in cooperative tech- 
nology transfer activities; 

“(C) efforts to make new manufacturing 
technologj^ and processes usable by United 
States-bascd small and medium-sized conipa- 


9 nies; 

10 “(D) the active dissemination of scientific, 

11 engineering, technical, and management infor- 

12 Illation about manufacturing to industrial firms, 

13 including small and medium-sized manufac- 

14 turing companies; 

15 “(E) the utilization, when appropriate, of 

16 the expertise and capability that exists in Ped- 

17 eral laboratories other than the Institute; and 

18 “(P) the pi-ortsion to community colleges 

19 of information about the job skills needed in 

20 small and medium-sized mamifaeturiiig busi- 

21 nesses in the regions tiny seiwe. 

22 “(b) Activitibs.-— The activities of the Centers shall 


23 include — 


24 “(1) the establishment of automated manufac- 

25 turing systems and other advanced production tech- 
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5 seareli tradings and Center osj)ertise to a wide range 

6 of companies and enterprises, particnlaiiy small and 

7 medium-sized manufacturers. 


8 “(c) Operattons.— 

9 “(1) FinanceUj support. — The Secretaiy may 

10 provide financial suppoi’t to any Center created 

11 under subsection (a) for a period not to exceed 6 

12 years. The Secretaiy may not provide to a Center 

13 more than 50 percent of the capital and annual op- 

14 erating and maintenance funds required to create 

15 and maintain such Center. 


16 “(2) Regulations. — The Secretary sliall ira- 

17 plement, review, and update the sections of the Code 

18 of Federal Regulations related to this section at 

19 least once evcrv^ 3 years. 

20 “(3) Application. — 

21 “(A) In general. — ^Any nonprofit institu- 

22 tion, or consortium thereof, may submit to the 

23 SeeretaiA^ an application for financial support 

24 under this section, in accordance with the pro- 

25 eedures established by the Secretary. 
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“(B) CoST-SiiARiX{3. — 111 order to receive 
assistance under this section, an applicant for 
financial assistance under subparagraph (A) 
shall piwide adequate assurances that non- 
Pederal assets obtained from the applicant and 
the applicant’s partnering- organizations will be 
used as a ftmding source to meet not less than 
50 percent of the costs incurred for the first 3 
years and an increasing share for each of the 
last 3 years. For purposes of the preceding sen- 
tence, the costs incurred means the costs in- 
curred in connection uith the activities under- 
taken to improve the competitiveness, manage- 
ment, producthity, and technological perform- 
ance of small and medium-sized manufacturing 
companies. 

“(C) Agree jiENTS with other enti- 
ties. — In meeting the 50 percent requirement, 
it is anticipated that a Center will enter into 
agi'cements uith other entities such as private 
industry, institutions of higher education, and 
State governments to accomplish progTainmatic 
objectives and access new and existing resources 
that ivill further the impact of the Federal in- 
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vestment made on behalf of small and medium- 
sized manufacturing companies. 

“(D) Lecjal rights. — Bach applicant 
under subparagraph (A) shall also submit a 
proposal for the allocation of the legal rights as- 
sociated with any invention wliich may resvdt 
from the proposed Center’s activities. 

“(4) Merit revuew. — The Secretaiy shall sub- 
ject each such application to merit review. In mak- 
ing a decision wiiether to approve such application 
and provide fmancial support under this section, the 
Secretaiy shall consider, at a minimum, the fol- 
Imving: 

“(A) The merits of the application, par- 
ticularly those portions of the application re- 
garding technology transfer, training and edu- 
cation, and adaptation of manufacturing tech- 
nologies to the needs of particular industrial 
sectors. 

“(B) The quality of semce to be provided. 

“(C) GeogTaphical diversity and extent of 
service area. 

“(D) The percentage of funding and 
amount of in-kind commitment from other 
sources. 
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“(5) Evaluation. — 

“(A) In general. — Each Center that re- 
ceives financial assistance under this section 
shall be evaluated during its third year of oper- 
ation by an evaluation panel appointed by the 
Secretary. 

“(B) CoaiPOSiTlON. — Bach such evalua- 
tion panel shall be composed of private exiierts, 
none of whom shall be connected with the in- 
volved Center, and Federal officials. 

“(C) CiLViR. — ^An official of the Institute 
shall chair the panel. 

“(D) Perporjiance measurement. — 
Bach evaluation panel shall measure the in- 
volved Center’s performance against the ol:ijec- 
tives specified in this section. 

“(E) POSITUTE EVALUATION. — If the eval- 
uation is positive, the Secretary may provide 
continued funding through the sixth jnar at de- 
clining levels. 

“(F) Probation. — The Secretary shall 
not provide funding for the fotnih through the 
sixth years of a Center’s operation unless the 
evaluation is positive. A Center that has not rc- 
eeivnd a positive evaluation by the evaluation 
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panel shall be notified by the panel of the defi- 
ciencies in its performance and shall be placed 
on probation for one year, after which time the 
panel shall reevaluate the Center. If the Center 
has not addressed the deficiencies identified by 
the panel, or shown a significant improvement 
in its performance, the Director shall conduct a 
new competition to select an operator for the 
Center or may close the Center. 

“(G) Additional financial support. — 
After the sixth year, a Center may receive addi- 
tional financial support under this section if it 
has received a positive evaluation through an 
independent review, under procedures estab- 
lished by the Institute. Such an independent re- 
view shall be required at least eveiy two years 
after the sixth year of operation. Funding re- 
ceived for a fiscal year under this section after 
the sixth year of operation shall not exceed one 
third of the capital and annual operating and 
maintenance costs of the Center under tlie pro- 
gram. 

“(6) Patent rights. — The provisions of chap- 
ter 18 of title 35, United States Code, shall apply, 
to the extent not inconsistent \rfth this section, to 
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the promotion of technology from research by Cen- 
ters nnder this section except for coiitraets for such 
specific technology extension or transfer seiTices as 
may be specified by statute or by the Director. 

“(7) Protection op center client con- 
FiDENTteL INFORMATION. — Section 552 of title 5, 
United States Code, shall apply to the following in- 
formation obtained by the Federal Government on a 
confidential basis in connection with the acthities of 
any participant involved in the Hollings Manufac- 
turing Extension Partnership: 

“(A) Information on the business operation 
of any participant in a Hollings Manufacturing 
Extension Partnership program or of a client of 
a Center. 

“(B) Trade secrets possessed by any client 
of a Center. 

“(8) Advtsory boards. — Each Center’s advi- 
soiy boards shall institute a conflict of interest pol- 
icy, approved by the Director, that ensures the 
Board represents local small and medium-sized man- 
ufacturers in the Center’s region. Board Members 
may not be current clients of the Center they ser\T, 
may not serve as a vendor or proUde sendees to the 
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Centei-, nor may they sci-ve on more than one Cen- 
ter’s OA'ersight board siinnltanconsly. 

“(d) Acceptance op Funds. — 

“(1) In general. — In addition to such sums 
as may be appropriated to the Seeretaiy and Direc- 
tor to operate the Hollings Manufacturing Extension 
Partnership, the Seeretaiy and Director also may 
accept funds from other Federal departments and 
agencies and, under section 2(e)(7), from the private 
sector for the purpose of strengthening United 
States manufacturing. 

“(2) Ai.loCxVTION op funds. — 

“(A) Funds accepted from other fed- 
eral DEPARTJIENTS OR AGENCIES. — The Di- 
rector shall determine whether funds accepted 
from other Federal departments or agencies 
shall be counted in the calculation of the Fed- 
eral share of capital and annual operating and 
maintenance costs under subsection (c). 

“(B) Funds accepted PROti the pri- 
vate SECTOR. — Funds accepted from the pri- 
vate sector under section 2(c)(7), if allocated to 
a Center, may not be considered in the calcula- 
tion of the Federal sliare under subsection (c) 
of this section. 
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“(e) MEP AD^^S 0 RY Board. — 

“(1) EstabIjISIDIENT. — There is established 
TOthin the Institiitc a Manufacturing Extension 
Partnership Advisory Board (in this subsection re- 
ferred to as the ‘MEP Ad\dsoiy Board’). 

“(2) MEilBERSHIP. — 

“(A) In general. — The MEP Advisory 
Board shall consist of not fewer than 10 mem- 
bers broadly representative of stakeholders, to 
be appointed by the Director, At least 2 mem- 
bers shall be employed by or on an advisor}^ 
board for the Centers, and at least 5 other 
members shall be from United States small 
businesses in the manufacturing sector. No 
member shall be an employee of the Federal 
Goveniment. 

“(B) Term. — Except as provided in sub- 
paragraph (C) or (D), the term of office of each 
member of the MEP Advisory Board shall be 3 
years. 

“(C) Vacancies. — ^iVny member appointed 
to fill a racancy occurring prior to the expira- 
tion of the term for which his predecessor was 
appointed shall be appointed for the remainder 
of such term. 
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“(D) SER^^NG CONSEOUTHT? TER3IS. — 
Any person who has completed two consecutive 
full terms of semcc on the MEP Advisoiy 
Board shall thereafter he ineligible for appoint- 
ment during the one-year period follomng the 
expiration of the second such term. 

“(3) Meetings.— The MEP Advisoiy Board 
shall meet not less than 2 times amiiially and shall 
prowde to the Director — 

“(A) adwee on Hollings Manufacturing 
Extension Partnership programs, plans, and 
policies; 

“(B) as.sessmcnts of the soundness of Hol- 
lings Manufacturing Extension Partnership 
plans and strategies; and 

“(C) assessments of current performance 
against Hollings Manufacturing Extension 
Partnership program plans. 

“(4) Federal advisory committee act iVP- 

PLICABILITY. 

“(A) In general. — In discharging its du- 
ties under this subsection, the MEP Advisoiy 
Board shall function solely in an advisory ca- 
pacity, in accordance with the E''ederal Adwsoi^" 
Committee Act. 
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1 “(B) Exception. — S ection 14 of the Ped- 

2 eral Ad^dsoiy Committee Act shall not apply to 

3 the MEP Advisorj" Board. 

4 “(5) Report. — The MEP Adiisoiy Board shall 

5 transmit an annual import to the Secretaiy for 

6 transmittal to Congress rvithin 30 days after the 

7 submission to Congi-ess of the President’s annual 

8 budget request in each year. Such report shall ad- 

9 dress the status of the program established pursuant 

10 to this section and comment on the relcYant sections 

1 1 of the programmatic planning document and updates 

12 thereto transmitted to Congi-ess by the Director 

13 under subsections (c) and (d) of section 23. 

14 “(f) Competitive Grant PROGRiOi. — 

15 “(1) Establisiijient. — The Director shall es- 

16 tablish, 3vathiii the Hollings Manufacturing Exten- 

17 sion Partnership, a program of competitive awards 

18 among participants described in paragraph (2) for 

19 the purposes described in paragraph (3). 

20 “(2) Participants. — Participants recebing 

21 awards under this subsection shall be the Centers, or 

22 a consortium of such Centers. 

23 “(3) Purpose. — The puiqiose of the progTam 

24 under this subsection is to add capabilities to the 

25 Hollings Manufacturing Extension Partnership, in- 
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1 eluding the development of projects to solve new or 

2 emerging mairafactnring problems as determined by 

3 the Director, in coiisidtetion with the Director of the 

4 Hollings Manufactaring Extension Partnership pro- 

5 gTam, the MEP Advisory Board, and small and me- 

6 dium-sized manufacturers. One or more themes for 

7 the competition may be identified, which may vary 

8 from year to year, depending on the needs of manu- 

9 facturers and the success of pre\dous competitions. 

10 Centei’S may be reimbursed for costs incurred under 

11 the program. 

12 “(4) iVi’PLlGATlONS. — ^iVpplicatioiis for awards 

13 under this subsection shall be submitted in such 

14 maimer, at such time, and containing such informa- 

15 tion as the Director shall require, in consultation 

16 A^dth the MEP Ad\isory Board. 

17 “(5) Selection. — ^Awards under this sub- 

18 section shall be peer reviewed and competitwely 

19 awarded. The Director shall endeavor to have broad 

20 geographic dhursity among selected proposals. The 

21 Director shall select proposals to receive awards that 

22 AAdll— 

23 “(A) improve the competitiveness of indus- 

24 tries in the region in AAhieh the Center or Ceii- 

25 ters are located; 
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1 “(B) create jobs or train newly hired em- 

2 ployees; and 

3 “(C) promote the transfer and commer- 

4 cialization of research and technology from in- 

5 stitutions of higher education, national labora- 

6 tories, and nonprofit research institutes. 

7 “(6) Program contributio.x. — Recipients of 

8 a.3vards under this subsection shall not be required 

9 to provide a matching contribution. 

10 “(7) Global marketplace projects. — In 

11 making awards under this subsection, the Director, 

12 in consultation with the MEP Advisoiy Board and 

13 the 'Seeretaiy, may take into consideration whether 

14 an application has significant potential for enhanc- 

15 ing the competitiveness of small and medium-sized 

16 United States manufacturers in the global market- 

17 place. 

18 “(8) Duration. — ^iVwards under this subsection 

19 shall last no longer than 3 years. 

20 “(g) EVxVluation of Obstacies Unique to Small 

21 Manufacturers. — The Director shall— 

22 “(1) evaluate obstacles that are unique to small 

23 manufacturers that prevent such manufacturers 

24 from effectively competing in the global market; 
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1 “(2) implement a comprehensive plan to train 

2 the Centers to address such obstacles; and 

3 “(3) facilitate improved eomimmieation between 

4 the Centers to assist such manufacturers in imple- 

5 menting appropriate, targeted solutions to such ob- 

6 Stacies. 

7 “(h) COJIMUNITY College Defined. — I n this sec- 

8 tion, the term ‘community college’ means an institution 

9 of higher education (as defined under section 101(a) of 

10 the Higher Education Act of 1965 (20 U.S.C. 1001(a))) 

11 at which the liighest degi’cc that is predominately awarded 

12 to students is an associate’s degree.” 

1 3 SEC. 409. ELIMINATION OF OBSOLETE REPORTS. 

14 (a) Enterprise Integration Standardization 

15 AND IMPLE.MENTATION ACTDTTIES REPORT. — Section 3 

16 of the Enterprise Integration Act of 2002 (15 U.S.C. 

17 278g-5) is amended — 

18 (1) by striking subsection (c); and 

19 (2) by redesignating subsections (d) and (e) as 

20 subsections (e) and (d), respectively. 

21 (b) TIP Reports. — Section 28 of the National Insti- 

22 tute of Standards and Technology Act (15 U.S.C. 278n) 

23 is amended — 

24 (1) by striking subsection (g); and 

25 (2) in subsection (k), by striking paragraph (5). 
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1 SEC. 410. MODIFICATIONS TO GRANTS AND COOPERATIVE 

2 AGREEMENTS. 

3 Section 8(a) of the Stevenson- Wydlcr Technology In- 

4 novation Act of 1980 (15 TJ.S.C. 3706(a)) is amended by 

5 striking “The total amount of any such grant or eoopera- 

6 tive agreement may not exceed 75 percent of the total cost 

7 of the program.”. 

8 Subtitle B — Innovative Approaches 

9 to Technology Transfer 

10 SEC. 421. INNOVATIVE APPROACHES TO TECHNOLOGY 

1 1 TRANSFER. 

12 Section 9(jj) of the Small Business Act (15 U.S.C. 

13 638(jij)) is amended to read as follows: 

14 “(ij) iNNOVATmi: Approaches to Technology 

15 Transfer. — 

16 “(1) Grant program. — 

17 “(A) In general. — Each Federal agency 

18 required bj' subsection (n) to establish an 

19 STTR progi-ara shall carry out a gi-ant program 

20 to support innovative approaches to technologc' 

21 transfer at institutions of higher education (as 

22 defined in section 101(a) of the Higher Edii- 

23 cation Act of 1965 (20 U.S.C. 1001(a)), non- 

24 profit research institutions and Federal labora- 

25 tories in order to accelerate the commercializa- 

26 tion of federally funded research and technology 

f:\VHLC\1 101 13\1 101 1 3.050.xml (5631 1717) 

November 1 , 2013 (12:49 p.m.) 



176 


F:\TB\SC\FIRST1 3^002.XML 

62 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


by small business concerns, including new busi- 
nesses. 

“(B) Awarding op grants and 

AWARDS.— 

“(i) In generaIj. — Each Federal 
agmicy required by subparagraph (A) to 
participate in this progi’am, shall award, 
through a competitive, merit-based process, 
grants, in the amounts listed in subpara- 
graph (C) to institutions of higher edu- 
cation, technology transfer organizations 
that facilitate the commercialization of 
technologies developed by one or more such 
institutions of higher education, Federal 
laboratories, other public and private non- 
profit entities, and consortia thereof, for 
initiatives that help identify high-quality, 
commercially viable federally funded re- 
search and technologies and to facilitate 
and accelerate their transfer into the mar- 
ketplace. 

“(ii) Use op funds. — Activities sup- 
ported by grants under this subsection 
may include — 
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1 

“(I) proTOliiig early-stage proof 

2 

of concept funding for translational 

3 

research; 

4 

“(II) identifying research and 

5 

technologies at recipient institutions 

6 

that have the potential for accelerated 

7 

eonnnercialization; 

8 

“(III) technology maturation 

9 

funding to support activities such as 

10 

prototype constraction, experiment 

11 

analysis, product comparison, and col- 

12 

lecting performance data; 

13 

“(IV) technical validations, mai*- 

14 

ket research, clari^nng intellectual 

15 

property rights position and strategy. 

16 

and investigating commercial and 

17 

business opportunities; and 

18 

“(V) programs to provide adedee, 

19 

mentoring, entrepreneurial education, 

20 

project management, and teclinologj^ 

21 

and business development expertise to 

22 

innovators and recipients of tech- 

23 

nologj' transfer licenses to maximize 

24 

commercialization potential. 
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“(iii) Selectiox process and ap- 
plications. — Qualifying institutions seek- 
ing a grant under this subsection shall 
submit an application to a Federal agency 
required by subparagraph (iV) to partici- 
pate in this program at such time, in such 
manner, and containing such information 
as tlie agency may require. The application 
shall include, at a minimum — 

“(I) a description of innovative 
approaches to tcehnologj’ transfer, 
technology development, and commer- 
cial readiness that have the potential 
to increase or accelerate technology 
transfer outcomes and can be adopted 
by other qualifying institutions, or a 
demonstration of proven technology 
transfer and commercialization strate- 
gies, or a plan to implement proven 
technology transfer and commer- 
cialization strategics, that can achieve 
greater commercialization of federally 
funded research and technologies vith 
progi-am funding; 
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1 

“(II) a dcscriiation of how the 

2 

qualifying institution udll contribute 

3 

to local and i*egional economic devel- 

4 

opment efforts; and 

5 

“(III) a plan for sustainability 

6 

beyond the duration of the funding 

7 

award. 

8 

“(iv) Program o^nBESiGiiT 

9 

BOARDS. — 

10 

“(I) In generaIj. — Successful 

11 

proposals shall include a plan to as- 

12 

semble a Program Oversight Board, 

13 

the members of which shall have tech- 

14 

nical, scientific, or business expertise 

15 

and shall be drawn from industiy. 

16 

start-up companies, venture capital. 

17 

technical enterprises, financial institu- 

18 

tions, and bu.siness development orga- 

19 

nizations. 

20 

“(II) PROGRAJI 0’\T3RSIGHT 

21 

BOARDS RESPONSIBILITIES. — Pro- 

22 

gram Oversight Boards sliall — 

23 

“(aa) establish award pro- 

24 

grams for indirtdual projects; 
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“(bb) provide rigorous eval- 
uation of project applications; 

“(cc) determine which 
projects should receive awards, in 
accordance \rith guidelines estab- 
lished under subparagraph 

(C)(ii); 

“(dd) establish milestones 
and associated award amounts 
for projects that I’each mile- 
stones; 

“(ee) determine whether 
awarded projects are reaching 
milestones; and 

“(ff) develop a process to re- 
allocate outstanding award 
amounts from projects that ai'e 
not reaching milestones to otlicr 
projects with more potential. 

“(C) Grant and award amounts. — 

“(i) Grant ajiounts. — Each Federal 
agency required by subparagTaph (A) to 
carry out a grant program may make 
gi’ants to a qualifying’ institution for irp to 
$1,000,000 per year for up to 3 years. 
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“(ii) Award amounts. — Eacli quali- 
fying institution that receives a grant 
under siibparagTaph (B) shall pitnide 
awards for individual projects of not more 
than $150,000, to be prowded in phased 
amounts, based on reaching the milestones 
established by the qualifying institution’s 
Program OTCrsight Board. 

“(D) Authorized expenditures for 

INNOVATmi ^UTROACHES TO TECHNOLOGY 
TRANSFER GILVNT PROGRAJI. — 

“(i) Percentage. — The percentage 
of the extramural budget each B’’ederal 
agency required by subsection (n) to estab- 
lisli an STTR program shall expend on the 
Innovative Approaches to Technology 
Transfer Grant Program shall be — 

“(I) 0.05 percent for each of fis- 
cal years 2014 and 2015; and 

“(II) 0.1 percent for each of fis- 
cal years 2016 and 2017. 

“(ii) Trbataient op expendi- 
tures. — ^Any portion of the extramural 
budget expended by a Federal agency on 
the Innovative Approaches to Technology 
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Transfer Grant Program shall apply to- 
wards the agency’s expenditure require- 
ments midcr subsection (n). 

“(2) PROGRA.AI EVALUATION AND DATA COL- 
LECTION AND DISSEJIINATION. 

“(A) Evaluation plan and data col- 
lection. — Each Federal agency required by 
paragi'aph (1)(A) to establish an Innovative Ap- 
proaches to Technology Transfer Grant Pro- 
gi-am shall develop a pi’Ogram evaluation plan 
and collect annually such information from 
grantees as is necessary to assess the Program. 
Program evaluation plans shall require the col- 
lection of data aimed at identifying outcomes 
resulting from the transfer of technology with 
assistance from the Innovative Approaches to 
Teehnologv’- Transfer Grant Program, such as- — 
“(i) specific follow-on funding identi- 
fied or obtained, including follow-on lund- 
ing sources, such as Federal sources or 
private sources; 

“(ii) number of projects which result 
in a license to a start-up compaiw or an 
established company uhth sufficient re- 
sources for effective commercialization 
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wathiii 5 years of reeemng an award under 
paragi-aph (1); 

“(iii) invention disclosures and pat- 
ents; 

“(iv) number of projects supported by 
qiialiijnng institutions receiving a grant 
under paragraph (1) that secure Phase I 
or Phase II SBIE or STTR awards; 

“(v) available information on revenue, 
sales or other measures of products that 
have been eonunorcialized as a result of 
projects awarded under paragraph (1); 

“(3d) number and location of jobs cre- 
ated resulting from projects awarded under 
paragi’aph (1); and 

“(vii) other data as deemed appro- 
priate by a Federal agencj' required by this 
subparagraph to develop a progi-ara evalua- 
tion plan. 

“(B) BVAIAJATItrE REPORT TO CON- 
GRESS. — The head of each Federal agency that 
participates in the Innovative Approaches to 
Technology Transfer Grant Program shall sub- 
mit to the Committee on Scieneo, Space, and 
Technology and the Comraittce on Small Busi- 
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ness of the House of Representatives and the 
Committee on Small Business and Entrepre- 
neurship of the Senate an evaluative report re- 
garding the aethdtics of the progTam. The re- 
port shall include — 

“(i) a detailed description of the im- 
plementation of the progi-am; 

“(ii) a detailed description of the 
grantee selection process; 

“(iii) an accounting of the funds used 
in the progi’am; and 

“(iv) a summary of the data collected 
under subparagraph (A). 

“(C) Data DisSE:\riNATiON. — For the pur- 
poses of program transparency and dissemina- 
tion of best practices, the Administrator shall 
include on the public database under subsection 
(k)(l) information on the Innovative Ap- 
proaches to Technology Transfer Grant Pro- 
gram, including— 

“(i) the program evaluation plan re- 
quired under subparagT-aph (A); 

“(ii) a list of recipients of awards 
under paragraph (1); and 
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1 “(iii) information on the use of grants 

2 under paragTaph (1) by recipient institu- 

3 tioiis.”. 

4 TITLE V— NETWORKING AND IN- 

5 FORMATION TECHNOLOGY 

6 RESEARCH AND DEVELOP- 

7 MENT 

8 SEC. 501. SHORT TITLE. 

9 This title may be cited as the “Advancing America’s 

10 Networking and Information Technology Research and 

1 1 Development Act of 2013”. 

12 SEC. 502. PROGRAM PLANNING AND COORDINATION. 

13 (a) Periodic Reviews. — Section 101 of the High- 

14 Performance Computing Act of 1991 (15 U.S.C. 5511) 

15 is amended bj^ adding at the end the following new sub- 

16 section: 

17 “(d) Periodic Reviews. — The agencies identified in 

18 subsection (a)(3)(B) shall — 

19 “(1) periodically assess the contents and fund- 

20 ing levels of the Program Component Areas and re- 

21 structure the Program when warranted, taking into 

22 consideration any relevant recommendations of the 

23 advisor}^ committee established under subsection (b); 

24 and 
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1 “(2) ensure that the Program includes largc- 

2 scale, long-tenn, interdisciplinary research and de- 

3 velopmcnt activities, including activities described in 

4 section 104.”. 

5 (b) Development op Strategic Plan. — Section 

6 101 of such Act (15 U.S.C. 5511) is amended further by 

7 adding after subsection (d), as added by subsection (a) 

8 of this Act, the following new subsection: 

9 “(c) Strategic Plan.— 

10 “(1) In general. — The agencies identified in 

11 subsection (a)(3)(B), working through the National 

12 Science and Tcehnologj- Council and with the assist- 

13 ance of the National Coordination Office described 

14 under section 102, shall develop, nithin 12 months 

15 after the date of enactment of the Advancing Amer- 

16 iea’s Networking and Information Technology Re- 

17 search and Development Act of 2013, and update 

18 cveiy 3 years thereafter, a 5-year strategic plan to 

19 guide the activities described under subsection 

20 (a)(1). 

21 “(2) Contents. — T he strategic plan shall 

22 specify near-tenn and long-term objectives for the 

23 Program, the anticipated time frame for achiering 

24 the near-term objectives, the metrics to be used for 
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assessing progi’ess toward the objectives, and how 
the Progi-am mil — 

“(A) foster tlic transfer of research and 
development results into new technologies and 
applications for the benefit of society, including 
through cooperation and collaborations vdth 
networking and information technology re- 
search, development, and technology transition 
initiatives supported by the States; 

“(B) encourage and support mechanisms 
for interdisciplinary research and development 
in networking- and information technology, in- 
cluding through collaborations across agencies, 
across Program Component iVi'cas, with indus- 
tiy, with Federal laboratories (as defined in 
section 4 of the Stevenson-Wydler Technologj^ 
Innovation Act of 1980 (15 IJ.S.C. 3703)), and 
with international organizations; 

“(C) address long-term challenges of na- 
tional importance for which solutions require 
large-scale, long-term, interdisciplinary research 
and development; 

“(D) place emphasis on innovath-e and 
high-risk projects ha\ing the potential for sub- 
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stantial societal retiims on the research invest- 
ment; 

“(E) strengthen all levels of networking 
and information technology education and 
training programs to ensure an adequate, well- 
trained workforce; and 

“(P) attract more women and underrep- 
resented minorities to pursue postseeondaiy de- 
grees in net3vorking and information tech- 
nology. 

“(3) National research infrastruc- 
ture. — The strategic plan developed in accordance 
uith paragraph (1) shall be accompanied by mile- 
stones and roadmaps for establishing and maintain- 
ing the national research infrastructure required to 
.support the Program, including the roadmap re- 
quired by subsection (a)(2)(E). 

“(4) Recommendations. — The entities in- 
volved in developing the strategic plan under para- 
graph (1) shall take into consideration the rec- 
ommendations — 

“(A) of the advisory committee established 
under subsection (b); and 
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1 “(B) of the stakeholders whose input was 

2 solicited by tlie National Coordination Office, as 

3 required under section 102(b)(3). 

4 “(5) Report to congress. — The Director of 

5 the National Coordination Office shall transmit the 

6 strategic plan required under paragi’aph (1) to the 

7 advisory committee, the Committee on Commerce, 

8 Science, and Transportation of the Senate, and the 

9 Committee on Science, Space, and Technology of the 

10 House of Representatives.”. 

1 1 (c) Additional Responsibilities op Director. — 

12 Section 101(a)(2) of such Act (15 U.S.C. 5511(a)(2)) is 

13 amended — 

14 (1) in subparagi-aph (A) by inserting “edu- 

15 cation,” before “and otlier aetirtties”; 

16 (2) by redesignating subparagraphs (E) and 

17 (F) as subparagraphs (F) and (G), respectively, and 

18 (3) by .inserting after subparagraph (D) the fol- 

19 lowing new subparagraph; 

20 “(E) encourage and monitor the efforts of tlie 

21 agencies participating in the Program to allocate the 

22 level of resources and management attention nec- 

23 essaiy to ensure that the strategic plan under siib- 

24 section (e) is developed and executed effectively and 

25 that the objectives of the Progi-am are met;”. 
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(cl) Advisory Cojimittee. — Section 101(b)(1) of 
such Act (15 IJ.S.C. 5511(b)(1)) is amended — 

(1) after the first sentence, by inserting the fol- 
lowing: “The co-chaire of the adiisoi^^ committee 
shall meet the qualifications of committee member- 
ship and may be members of the President’s Council 
of Advisors on Science and Technology^”; and 

(2) in subparagraph (D), by striking “high-per- 
fonnance” and inserting “high-end”. 

(e) Report. — Section 101(a)(3) of such Act (15 
U.S.C. 5511(a)(3)) is amended — 

(1) in subparagi-aph (B) — 

(A) by redesignating clauses (vii) through 
(xi) as clauses (viii) through (xii), respectively; 
and 

(B) by inserting after clause (vi) the fol- 
loTOUg; 

“(vii) the Department of Homeland 
Security^”; 

(2) in subparagraph (C) — 

(A) by striking “is submitted,” and insert- 
ing “is submitted, the levels for the previous 
fiscal year,”; and 

(B) by striking “each Program Component 
ilrea;” and inserting “each Program Corapo- 


fiWHLCM 10113\1 101 13.050.xml (56311717) 

November 1, 2013 (12:49 p.m.) 



191 


F:\TB\SC\FIRST1 3_002.XML 


77 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


nent Area and research area supported in ac- 
cordance TOtll section 104;”; 

(3) in subparagraph (D) — 

(A) bj'' striking “each Program Component 
i\rea,” and inserting “each Program Compo- 
nent ili’ea and research area supported in ac- 
coi'dance with section 104,”; 

(B) by striking “is submitted,” and insert- 
ing “is submitted, the levels for the prertous 
fiscal year,”; and 

(C) by striking “and” after the semicolon; 

(4) by redesignating subparagraph (B) as sub- 
paragraph (G); and 

(5) by inserting after subparagi’aph (D) the fol- 
lowing new subparagi’aphs: 

“(E) include a description of how the objectives 
for each Program Component Ai’ea, and the objec- 
tives for activities that involve multiple Program 
Component Ai-eas, relate to the objectives of the 
Program identified in the strategic plan required 
under subsection (e); 

“(F) include— 

“(i) a description of the funding required 
by the National Coordination Office to perform 
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the tlinctions specified under section 102(b) for 
the next, fiscal year by category of actmty; 

“(ii) a description of the fiinding required 
by such Office to perform the functions speci- 
fied under section 102(b) for the current fiscal 
year by category of activity; and 

“(iii) the amount of funding provided for 
such Office for the current fiscal year by each 
agency participating in the Progi’am; and”. 

(f) Definition. — Section 4 of such Act (15 U.S.C. 

5503) is amended — 

(1) by redesignating paragraphs (1) through 
(7) as paragraphs (2) through (8), respectively; 

(2) by inserting before paragraph (2), as so re- 
designated, the following new paragraph: 

“(1) ‘cvbcr-physical systems’ means physical or 
engiueered systems whose networking and informa- 
tion teclinologj^ functions and physical elements are 
deeply integrated and are activety connected to the 
physical world through sensors, actuators, or other 
means to perform monitoring and control func- 
tions; 

(3) in paragi'aph (3), as so redesignated, by 
striking “high-performance computing” and insert- 
ing “networking and information technology”; 
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1 (4) in paragi-aph (4), as so rcdesigiiatcd — 

2 (A) by striking “high-performance eom- 

3 pnting” and inserting “networking and infor- 

4 mation tcelinologv^”; and 

5 (B) by striking “supercomputer” and in- 

6 sorting “high-end computing”; 

7 (5) in paragi-apii (6), as so redesignated, by 

8 striking “network referred to as” and all that fol- 

9 low's through the semicolon and inserting “network, 

10 including advanced computer networks of Federal 

11 agencies and departments;”; and 

12 (6) in paragraph (7), as so redesignated, by 

13 striking “National High-Performance Computing 

14 ProgTam" and inserting “networking and informa- 

15 tion technology research and development program”. 

16 SEC. 503. LARGE-SCALE RESEARCH IN AREAS OF NATIONAL 

17 IMPORTANCE. 

18 Title I of such Act (15 U.S.C. 5511) is amended by 

19 adding at the end the following new' section: 

20 “SEC. 104. LARGE-SCALE RESEARCH IN AREAS OF NA- 

21 TIONAL IMPORTANCE. 

22 “(a) In General. — The Program shall encourage 

23 agencies identified in section 101(a)(3)(B) to support 

24 large-scale, long-term, interdisciplinaiy research and de- 

25 velopment activities in netw'orking and information tcch- 
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nology directed toward application areas that have the po- 
tential for significant contributions to national economic 
competitiveness and for other significant societal benefits. 
Such actmties, ranging from basic research to tlie dem- 
onstration of technical solutions, shall be designed to ad- 
vance the development of research discoveries. The ad\i- 
soiy committee established under section 101(b) shall 
make recommendations to the Program for candidate re- 
search and development areas for support under this sec- 
tion. 

“(b) ClLVRACTERISTICS.- 

“(1) In general. — Research and development 
activities under this section shall — 

“(A) include projects selected on the basis 
of applications for support through a competi- 
tive, merit-based process; 

“(B) involve collaborations among re- 
searchers in institutions of higher education 
and industiy, and may involve nonprofit re- 
search institutions and Federal laboratories, as 
appropriate; 

“(C) when possible, leverage Federal in- 
vestments through collaboration TOth related 
State initiatives; and 
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1 “(D) include a plan for fostering the trans- 

2 fer of research discoveries and the i-esults of 

3 tcchnologj^ demonstration activities, including 

4 fi'om institutions of higher edneation and Ped- 

5 era! laboratories, to industry for commercial de- 

6 velopincnt. 

7 “(2) Cost-sharing. — In selecting applications 

8 for support, the agencies shall give special consider- 

9 ation to projects that include cost sharing from non- 

10 Federal sources. 

11 “(3) Agency collaboration. — If 2 or more 

12 agencies identified in section 101(a)(3)(B), or other 

13 appropriate agencies, are working on large-scale re- 

14 search and development activities in the same area 

15 of national importance, then such agencies shall 

16 strive to collaborate through joint solicitation and sc- 

17 lection of applications for support and subsequent 

18 funding of projects. 

19 “(4) Interdisciplinary research cen- 

20 ters. — Research and development activities under 

21 this section maj^ be supported through intcrdiscipli- 

22 nary research centers that are organized to inves- 

23 tigate basic research questions and cany out teeh- 

24 nologj^ demonstration activities in areas described in 

25 subsection (a). Research may be carried out through 
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1 existing intcrdisciplinaiy centers, including those au- 

2 thorized under section 7024(b)(2) of the iVinerica 

3 COMPETES Act (Public Law 110-69; 42 U.S.C. 

4 18620-10) ” 

5 SEC. 504. CYBER-PHYSICAL SYSTEMS. 

6 (a) ilDDiTiONAL Program CiLtRACTERiSTics. — Sec- 

7 tion 101(a)(1) of such Act (15 U.S.C. 5511(a)(1)) is 

8 amended — 

9 (1) in siibparagi’aph (H), by striking “and” 

10 after the semicolon; 

11 (2) in subparagraph (I) — 

12 (A) by striking “improving the security” 

13 and inserting “improving the security, reli- 

14 ability, and resilience”; and 

15 (B) by striking the period at the end and 

16 inserting a semicolon; and 

17 (3) by adding at the end the fbllondng new sub- 

18 paragraphs; 

19 “(J) provide for increased understanding of the 

20 scientific principles of cyber-phj^sical systems and 

21 improve the methods available for the desigu, dcvel- 

22 opment, and operation of cyber-physical systems 

23 that are characterized by high reliability, safety, and 

24 security; and 
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“(K) prowle for research and development on 
human-coinpiiter interactions, visualization, and big- 
data.”. 

(b) Workshop. — Title I of such Act (15 II.S.C. 
5511) is amended further by adding after section 104, as 
added by section 503 of this Act, the following new sec- 
tion: 

“SEC. 105. UNIVERSITY/INDUSTRY WORKSHOP. 

“(a) Bstablishjient, — Not later than 1 year after 
the date of enactment of the Advancing ilmerica’s Net- 
working and Information Technology Research and Devel- 
opment Act of 2013, the Director of the National Coordi- 
nation Office shall convene a. workshop, with participants 
from institutions of higher education. Federal labora- 
tories, and industry', to explore mechanisms for cariying 
out collaborative research and development activities for 
cyber-physical systems, including the related technologies 
required to enable these sj>T3tems, and to develop grand 
challenges in cyber-physical systems rescai’ch and develop- 
ment. 

“(b) Functions. — The workshop participants 

shall— 

“(1) develop options for models for research 
and development partnerships among institutions of 
higher education. Federal laboratories, and industry. 
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including mechanisms for the support of research 
and development carried out under these partner- 
ships; 

“(2) develop options for grand challenges in 
cyber-physical systems research and development 
that would be addressed through such partnerships; 

“(3) propose guidelines for assigning intellec- 
tual property rights and for the transfer of research 
results to the private sector; and 

“(4) make recommendations for how Federal 
agencies participating in the Progi’am can help sup- 
port research and development partnerships in 
cyber-physical systems, including through existing or 
new grant programs. 

“(e) Participants. — The Director of the National 
Coordination Office shall eirsure that participants in the 
workshop are indmduals witli knowledge and expertise in 
cyber-physical systems and that participants represent a 
broad mix of relevant stakeholders, including academic 
and industiy researchers, cyber-physical systems and tech- 
nologies manufacttu’crs, cyber-physical systems and tech- 
nologies users, and, as appropriate. Federal Government 
regulators. 

“(d) Report. — Not later than 18 months after the 
date of enactment of the Advancing America’s Networking 
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1 and Information Tecliiiologj' Research and Development 

2 Act of 2013, the Director of the National Coordination 

3 Office shall transmit to the Committee on Commerce, 

4 Science, and Transportation of the Senate and the Com- 

5 mittee on Science, Space, and Technology of the House 

6 of Representatives a report describing the findings and 

7 recommendations resulting from the workshop required 

8 under this section.”. 

9 SEC. 505. CLOUD COMPUTING SERVICES FOR RESEARCH. 

10 Title I of such Act (15 U.S.C. 5511) is amended fui’- 

11 ther by adding after section 105, as added by section 

12 504(b) of tliis Act, the following new section; 

1 3 “SEC. 106. CLOUD COMPUTING SERVICES FOR RESEARCH. 

14 “(a) Interagency WoRiaxo Group. — N ot later 

15 than 180 days after the date of enactment of the Advanc- 

16 ing America’s Netwoi’king and Information Technology' 

17 Research and Development Act of 2013, the Director of 

18 the National Coordination Office, working’ through the 

19 National Science and Technology Council, shall convene 

20 an interagency working group to examine — 

21 “(1) the research and development needed — 

22 “(A) to enhance the effectiveness and cffi- 

23 eiency of cloud computing emironments; 

24 “(B) to increase tlie trastworthiness of 

25 cloud applications and infrastructure; and 
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1 “(C) to enhance the foundations of cloiid 

2 architectures, progTamining models, and inter- 

3 operability; and 

4 “(2) how Federal science agencies can facilitate 

5 the use of cloud computing’ for federally funded 

6 science and engineering research, including — 

7 “(A) making recommendations on changes 

8 in funding mechanisms, budget models, and 

9 policies needed to remove bamers to the adop- 

10 tion of cloud computing seiwices for research 

1 1 and for data presen-ation and sharing; and 

12 “(B) pi'oviding guidance to organizations 

13 and researchers on opportunities and guidelines 

14 for using cloud computing services for federally 

15 supported research and related aethities. 

16 “(b) ConsuIjTATION. — In carrying out the tasks in 

17 paragruphs (1) and (2) of subsection (a), the working 

18 group shall consult with academia, industry, Federal lab- 

19 oratories, and other rclcvarrt orgarrizations aird institu- 

20 tions, as appropriate. 

21 “(c) Report. — -Not later than 1 year after the date 

22 of enactment of the Advancing iVtrrerica’s Netwurking and 

23 Tnfor-rnation Technology Research and Developmeirt Act of 

24 2013, the Director of the National Coordination Office 

25 shall transmit to the Committee on Science, Space, and 
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1 Teelmolog}" of the House of Representatives and the Com- 

2 mittee on Commerce, Science, and Ti-ansportation of the 

3 Senate a report describing the findings and any rec- 

4 ommendations of the working group. 

5 “(d) Termination. — The interagency working group 

6 shall terminate upon transmittal of the report required 

7 under subsection (c).”. 

8 SEC. 506. NATIONAL COORDINATION OFFICE. 

9 Section 102 of such Act (15 IJ.S.C. 5512) is amended 

10 to read as follows; 

11 “SEC. 102. NATIONAL COORDINATION OFFICE. 

12 “(a) Office. — The Director shall continue a Na- 

13 tional Coordination Office uitli a Director and full-time 

14 staff. 

15 “(b) Functions. — The National Coordination Office 

16 shall — 

17 “(1) provide technical and administrative sup- 

18 port to — 

19 “(A) the agencies participating in planning 

20 and implementing the Program, including such 

21 support as needed in the development of the 

22 strategic plan under section 101(e); and 

23 “(B) the advisoiy committee established 

24 under section 101(b); 
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1 “(2) serve as the primaiy point of contact on 

2 Federal networking and information technologjr ac- 

3 traties tor government organizations, academia, in- 

4 dnstiy, professional societies, State computing and 

5 networking technology' programs, interested citizen 

6 gi'onps, and others to exchange technical and pro- 

7 gTammatic information; 

8 “(3) solicit input and recommendations from a 

9 vide range of stakeholders during the development 

10 of each strategic plan required mider section 101(e) 

11 through the convening of at least 1 workshop with 

12 imitees from academia, industiy, Federal labora- 

13 tories, and other relevant organizations and institu- 

14 tions; 

15 “(4) conduct public outreach, including the dis- 

16 semination of thidings and recommendations of the 

17 adLusoiy committee, as appropriate; and 

18 “(5) promote access to and early application of 

19 the technologies, innovations, and expertise derived 

20 from Program activities to agency missions and sys- 

21 terns across the Federal Government and to United 

22 States industry. 

23 “(c) Source op Funding. — 

24 “(1) In general. — The operation of the Na- 

25 tional Coordination Office shall be supported by 
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1 funds from each agency participating in the Pro- 

2 gTam. 

3 “(2) Specifications. — The portion of the total 

4 budget of such Office that is provided by each agen- 

5 cy for each fiscal year shall be in the same propor- 

6 tion as each such agency’s share of the total budget 

7 for the Program for the pre\4ous fiscal year, as spee- 

8 ified in the report required under section 

9 101(a)(3).”. 

10 SEC. 507. IMPROVING NETWORKING AND INFORMATION 

1 1 TECHNOLOGY EDUCATION. 

12 Section 2()l(a) of such Act (15 U.S.C. 5521(a)) is 

13 amended — 

14 (1) by redesignating paragraphs (2) through 

15 (4) as paragi-aphs (3) through (5), i-espeetively; and 

16 (2) by inserting after paragraph (1) the fol- 

17 lowing ncAV paragraph: 

18 “(2) the National Science Foundation shall use 

19 its existing programs, in collaboration with other 

20 agencies, as appropriate, to improve the teaching 

21 and tearning of networking and information tech- 

22 nologj^ at all levels of education and to increase par- 

23 tieipation in networking and information technologj^ 

24 fields, including by women and underrepresented mi- 

25 norities;”. 
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SEC. 508. CONFORMING AND TECHNICAL AMENDMENTS. 

(a) Section 3. — Section 3 of such Act (15 U.S.C. 
5502) is amended — 

(1) in the matter preceding paragTaph (1), by 
striking “high-performance computing” and insert- 
ing “networking and information technology”; 

(2) in paragraph (1) — 

(A) in the matter preceding snbparagTaph 
(A), by striking “high-performance computing” 
and inserting “networking and information 
tcchnologj^”; 

(B) in subparagraphs (A), (F), and (G), by 
striking “high-performance computing” each 
place it appears and inseiting “networking and 
information tecluiology”; and 

(C) in subparagi’aph (H), by striking 
“high-performance” and inseiting “high-end”; 
and 

(3) in paragraph (2) — 

(A) by striking “high-performance com- 
puting and” and inserting “networking and in- 
fonnation teehnologj’’ and”; and 

(B) by striking “high-performance com- 
puting network” and inserting “networking and 
information technology”. 
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1 (b) Title I. — The heading of title 1 of such Act (15 

2 U.S.C. 5511) is amended by striking “HIGH-PER- 

3 FORMANCE COMPUTING” and inserting- “NET- 

4 WORKING AND INFORMATION TECH- 

5 NOLOGY”. 

6 (c) Section 101. — Section 101 of such Act (15 

7 U.S.C. 5511) is amended — 

8 (1) in the section heading, by striking “HIGH- 

9 PERFORMANCE COMPUTING” and inserting 

10 “NETWORKING AND INFORMATION TECH- 

1 1 NOLOGY RESEARCH AND DEVELOPMENT’ ’ ; 

12 (2) in subsection (a) — 

13 (A) in the subsection heading, by striking 

14 “National High-Performance Computing” 

15 and inserting- “Networking and Informa- 

16 TiON Technology Kesearch and Detolop- 

17 ment”; 

18 (B) in paragraph (1) of such subsection — 

19 (i) in the matter preceding snbpara- 

20 graph (A), by striking “National High-Per- 

21 forraance Computing Program” and insert- 

22 ing “networking and information tccli- 

23 nolog\^ research and development pro- 

24 gram”; 
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(ii) in subparagraph (A), by striking 
“liigh-perforinanee compnting’, including 
networking” and inserting- “networking 
and information technology”; 

(iii) in subparag’raphs (B) and (G), by 
striking “high-performance” each place it 
appears and inserting “high-end”; and 

(iv) in subparagraph (C), by striking 
“high-performance computing and net- 
working” and inserting “high-end com- 
puting, distributed, and networking”; and 
(C) in paragraph (2) of such subsection — 

(i) in subparagraydis (v^) and (C) — 

(I) by striking “high-performance 
computing” each place it appears and 
inserting “networking and information 
technology”; and 

(II) by striking “development, 
nchvorking,” each place it appears 
and inserting “development,”; and 

(ii) in subparagraphs (P) and (G), as 
redesignated by section 2(c)(1) of this Act, 
by striking “high-performance” each place 
it appears and inserting “high-end”; 

(3) in subsection (b) — 
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1 (A) in paragi-aph (1), in the matter pre- 

2 ceding: subparagi-aph (A), by striking “higli-per- 

3 formance computing” both places it appears 

4 and insertmg “iicbvorking and information 

5 technology^”; and 

6 (B) in paragraph (2), in the second sen- 

7 fence, by striking “2” and inserting “3”; and 

8 (4) in subsection (c)(1)(A), by striking “high- 

9 performance computing” and inserting “networking 

10 and information technology”. 

11 (d) Section 201. — Section 201(a)(1) of such Act 

12 (15 U.S.C. 5521(a)(1)) is amended by striking “high-per- 

13 formance cominiting” and all that follows through “net- 

14 working;” and inserting “netivorking and information re- 

15 search and development;”. 

16 (e) Section 202. — Section 202(a) of such Act (15 

17 U.S.C. 5522(a)) is amended by striking “high-perform- 

18 aneo computing” and inserting- “networking and iiiforma- 

19 tion technolog}^”. 

20 (f) Section 203. — Section 203(a) of such Act (15 

21 U.S.C. 5523(a)(1)) is amended — 

22 (1) in paragraph (1), by striking “high-per- 

23 fonnance computing and netivorking” and inserting 

24 “networking and information teclinologj-”; and 
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(2) in paragraph (2)(A), by striking “higli-per- 
formance” and inserting “high-end”. 

(g) Section 204. — Section 204 of such Act (15 
U.S.C. 5524) is amended — 

(1) in subsection (a)(1) — 

(A) in subparagraph (A), by striking 

“high-performance computing systems and net- 
works” and inserting “networking and infomia- 
tion technology systems and capabilities”; 

(B) in sub])aragTaph (B), by striking 

“interoperability of high-peiformance com- 
puting systems in networks and for common 
user interfaces to systems” and inserting 
“interoperability and usability of nertvorking 
and information technology systems”; and 

(C) in subparagraph (C), by striking 

“high-pei-formance computing” and inserting 
“networking and information technology”; and 

(2) in subsection (b) — 

(A) in the heading, by striking “High- 

Perporjiance Cojipijting and Netivork” 

and inserting “Netiyorking and Inporilw 
T iON Technology”; and 

(B) by striking “sensitive”. 
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1 (li) Section 205. — Section 205(a) of such Act (15 

2 U.S.C. 5525(a)) is amended by striking “computational” 

3 and inserting “networking and information technology”. 

4 (i) Section 206. — Section 206(a) of such Act (15 

5 U.S.C. 5526(a)) is amended by striking “computational 

6 research” and inserting “networking and information 

7 technology research”. 

8 (i) Section 207. — Section 207(b) of such Act (15 

9 U.S.C. 5527(b)) is amended by striking “high-perform- 

10 ance computing” and inserting “neUvorking and infonna- 

11 tion tcclinologj'”. 

12 (k) Section 208. — Section 208 of such Act (15 

13 U.S.C. 5528) is amended — 

14 (1) in the section heading, by striking “HIGH- 

15 PERFORMANCE COMPUTING” and inserting 

16 “NETWORKING AND INFORMATION TECH- 

17 NOLOGY”; and 

18 (2) in subsection (a) — 

19 (A) in paragraph (1), by striking “High- 

20 performance computing and associated” and in- 

21 serting “Networking and information”; 

22 (B) in paragraph (2), by striking “high- 

23 performance computing” and inserting “net- 

24 working and information technologies”; 
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(C) ill paragi-apli (3), by striking “higb- 
performanee” and inserting “high-end”; 

(D) in paragraph (4), by striking “high- 
performance computers and associated” and in- 
serting “networking and information”; and 

(E) in paragraph (5), by striking “high- 
performance computing and associated” and in- 


8 serting “networking and information”. 
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